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Text :
LEYDEN ST.

LOCATI ON (QULl); VOLATI LE ORGANI C COVPOUND (VOC) GROUNDWATER
CONTAM NATI ON NORTH OF SAND CREEK (QU2); AND RESI DENTI AL EXPOSURE TO
CONTAM NATED GROUND WATER (QU3). CONTAM NATED SO L LOCATED ON THE CSC
PROPERTY AND GROUNDWATER CONTAM NATI ON LOCATED SOUTH OF SAND CREEK MAKE
UP THE AREA KNOWN AS QUL. REMEDI AL ACTI ON OBJECTI VES FOR QUL | NCLUDE
THE CONTROL OF M GRATI ON OF CONTAM NATED GROUND WATER FROM QUL | NTO QU2.
A SEPARATE ROD WLL BE PREPARED FOR THE REMEDI ATION OF QUL. QU3
ADDRESSES RESI DENTI AL EXPOSURE TO CONTAM NATED GROUND WATER THROUGH USE
OF PRI VATE ALLUVI AL WELLS. A SEPARATE ROD WLL BE PREPARED TO ADDRESS
TH S SPECI FI C PATHWAY. THE ROD SUMVARI ES FOR BOTH OU2 AND OU3 HAVE BEEN
| NCORPCRATED | NTO ONE DOCUMENT.  THI'S DOCUMENT IS ATTACHED TO THI S
DECLARATI ON STATEMENT.

THE SELECTED REMEDY PRESENTED IN TH S ROD FOR OU2 ADDRESSES GROUND WATER
THAT HAS BEEN CONTAM NATED BY SCQURCES WTH N AND OQUTSI DE OF Q2. THE
REMEDY ADDRESSES BOTH THE TETRACHLORCETHYLENE (PCE) PLUME WH CH

ORI G NATES IN THE VICINITY OF 56TH AVENUE AND QUEBEC STREET AND A

RESI DUAL PLUVE COVPRI SED OF SEVERAL VCOLATI LE ORGANI C COMPOUNDS,

PRI MARI LY TRI CHLORCETHYLENE (TCE) WHOSE SOURCE IS PRIMARI LY THE CSC
PROPERTY (QU1l). THE REMEDI AL ACTION IS | NTENDED TO PREVENT M GRATI ON OF
CONTAM NATED GROUND WATER | N QU2 AND TO RESTORE CHEM CAL CONCENTRATI ONS
I N GROUND WATER I N QU2 TO ACCEPTABLE LEVELS FOR | NDOOR USE (1. E.,

DRI NKI NG AND SHONERI NG BASED ON FEDERAL AND STATE DRI NKI NG WATER
STANDARDS. THE ACTI ON DESCRI BED ADDRESSES GRCUND WATER ONLY.

THE MAJOR COVPONENTS OF THE SELECTED REMEDY FOR QU2 | NCLUDE:
* EXTRACTI ON OF CONTAM NATED GROUND WATER W THI N THE PCE PLUME;
* TREATMENT OF THE GROUND WATER BY Al R STRI PPI NG TECHNCOLOGY;
* RE- I NJECTI ON OF THE TREATED GROUND WATER BY | NJECTI ON VEELLS;
* MONI TORI NG OF GROUND WATER,

* CONTI NUED CAPTURE AND TREATMENT OF PCE AND
TCE - CONTAM NATED GROUND WATER BY THE EXI STI NG KLEI N
WATER TREATMENT PLANT; AND

* VCOLUNTARY ABANDONMVENT OF BEDROCK WELLS.
STATUTCRY DETERM NATI ONS

THE SELECTED REMEDY FOR QU2 | S PROTECTI VE OF HUVAN HEALTH AND THE

ENVI RONMVENT, COVPLI ES W TH FEDERAL AND STATE REQUI REMENTS THAT ARE
LEGALLY APPLI CABLE OR RELEVANT AND APPROPRI ATE TO THE REMEDI AL ACTI ON,
AND ARE COST- EFFECTI VE. THESE REMEDI ES UTI LI ZE PERVANENT SCLUTI ONS AND
ALTERNATI VE TREATMENT TECHNCOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE.

NO PRI NCI PAL THREAT EXI STS FOR OU2. H GH CONCENTRATI ONS OF GROUNDWATER
CONTAM NANTS LOCATED NEAR THE SOURCE OF CONTAM NATI ON W LL BE EXTRACTED,
TREATED AND REI NJECTED | NTO THE AQUI FER.  CONTAM NANT LEVELS IN THE
REVAI NI NG DOANGRADI ENT PORTI ON OF THE PLUVE W LL BE REDUCED. BECAUSE OF
THE HYDROGEOLOG C CONDI TIONS I N THE AREA, EXTRACTI ON AND TREATMENT OF
THE ENTI RE VOC GROUNDWATER CONTAM NATI ON WOULD POTENTI ALLY CAUSE

CONTAM NATI ON ON THE WESTERN Tl ER OF THE NEARBY ROCKY MOUNTAI N ARSENAL
(RVA), WHI CH I'S NOW BEI NG CAPTURED AND TREATED, TO M GRATE | NTO THE CSC
QU2 AREA AND AFFECT THE AVAI LABI LI TY OF WATER TO RESI DENTS OF SOUTH
ADAMS COUNTY.

BECAUSE THI S REMEDY MAY RESULT | N HAZARDQUS SUBSTANCES REMAI NING ON SI TE
ABOVE HEALTH BASED LEVELS, AND BASED ON EPA PCLI CY ( STRUCTURE AND



COVPONENTS OF 5- YEAR REVI EWS, MAY 29, 1991), A REVIEWOF THE REMEDI ATI ON
WLL BE CONDUCTED W THI N FI VE YEARS AFTER COMVENCEMENT OF THE RA TO
ENSURE THAT THE REMEDY CONTI NUES TO PROVI DE ADEQUATE PROTECTI ON CF HUVAN
HEALTH AND THE ENVI RONMVENT.

JAMES J. SCHERER DATE: 06/27/91
REG ONAL ADM NI STRATOR
EPA REGON VI 11

#SNLD
SI TE NAME, LOCATI QN, AND DESCRI PTI ON

THE CHEM CAL SALES COWVPANY (CSC) SUPERFUND SI TE |'S LOCATED | N COMMVERCE
C TY AND I N NORTH DENVER, COLORADO, APPROXI MATELY FI VE M LES NORTHEAST
OF DOANTOMWN DENVER, COLCRADO.  THE SITE IS DI VI DED | NTO THREE OPERABLE
UNITS, OPERABLE UNNT NO 1 (QUl) AND CPERABLE UNNT NO 2 (QU2), WH CH
ARE SEPARATED BY SAND CREEK (SEE FIGURE 1), AND CPERABLE UNIT NO. 3
(QU3), WH CH ADDRESSES RESI DENTI AL EXPCSURE TO CONTAM NATED GROUND WATER
THROQUGH USE OF PRI VATE ALLUVI AL WELLS. QU1 | NVESTI GATI ONS ADDRESS
SOURCE CONTROL/ SOURCE REMOVAL OF CONTAM NATI ON | DENTI FI ED ON, ADJACENT
TO, AND DOANGRADI ENT OF THE CSC FACI LI TY, AND QU2 | NVESTI GATI ONS ADDRESS
VOC GROUNDWATER CONTAM NATI ON NORTH OF SAND CREEK. THE SUBJECT OF TH S
DECI SION SUMVARY | S OU2 AND QU3. QU2 ADDRESSES VOLATI LE ORGANI C
COVPOUND GROUNDWATER CONTAM NATI ON NORTH OF SAND CREEK. QU3 ADDRESSES
RESI DENTI AL EXPOSURE TO CONTAM NATED GROUND WATER W THI N THE QU2 AREA.
QU2 1S LOCATED NORTH AND HYDROGEOLOG CALLY DOANGRADI ENT CF QU1,

EXTENDI NG FROM QUEBEC STREET TO THE EAST, HOLLY STREET TO THE WEST, SAND
CREEK TO THE SOUTH, AND EAST 86TH AVENUE TO THE NORTH (FI GURE 1). THESE
BOUNDARI ES HAVE BEEN DEFI NED BY THE APPROXI MATE EXTENT OF VCOLATILE
ORGANI C GROUNDWATER CONTAM NATI ON EXTENDI NG NORTHWARD FROM SAND CREEK.
EXI STI NG AND POTENTI AL RESI DENTI AL EXPOSURE ADDRESSED | N QU3 OCCURS
THRQUGH USE OF PRI VATE ALLUVI AL VELLS IN QU2. FIGURE 2 DESCRI BES THE
LOCATI ON OF RESI DENCES THAT ARE DEPENDANT ON PRI VATE ALLUVI AL VELLS AS
THEI R SOLE SOURCE OF WATER FCR I NDOOR USE. QU2 AND QU3 ARE LOCATED

W TH N ADAVS COUNTY, COLCRADO, AND ARE MOSTLY CONTAI NED W THI N COMVERCE
CITY. A REMED AL | NVESTI GATI ON (RI') AND FEASI BI LI TY STUDY (FS) WERE

I NI TI ATED BY EPA FOR OJ2 I N JUNE 1989. THE QU3 FS WAS IN TI ATED I N
JANUARY 1991. SI TE CHARACTERI ZATI ON DATA USED FOR THE QU3 FS WERE BASED
ON | NFORVATI ON COLLECTED FOR THE QU2 RI.

CONTAM NATED SO L LOCATED ON AND ADJACENT TO THE CSC PRCPERTY AND
GROUNDWATER CONTAM NATI ON LOCATED SOUTH OF SAND CREEK MAKE UP THE AREA
KNOMW AS QU1. QU1 IS ALSO KNOMWN AS THE LEYDEN STREET LOCATION. IT IS
APPROXI MATELY BOUNDED BY FOREST STREET TO THE WEST, 1-70 TO THE SCQUTH,
QUEBEC STREET TO THE EAST, AND SAND CREEK TO THE NORTH. THE CSC SI TE
WAS FI RST DEVELCOPED I N 1962 WHEN A WAREHOUSE WAS CONSTRUCTED ON THE
PROPERTY. CSC PURCHASED THE PRCOPERTY I N 1976 AND BEGAN | NSTALLI NG BOTH
ABOVE AND BELOW GROUND CHEM CAL STCORAGE TANKS RANG NG I'N SI ZE FROM 5, 000
TO 15, 000 GALLONS AND CONTAI NI NG A VAR ETY OF ORGANI C CHEM CALS AND
ACIDS. THE CSC FACI LI TY HAS BEEN | DENTI FI ED AS A SOURCE COF

CONTAM NATI ON TO GROUND WATER I N QU2 AS A RESULT OF BOTH DOCUMENTED AND
UNDOCUMENTED SPI LLS RELATED TO HANDLI NG AND STCRAGE OF CHEM CALS. A

Rl / FS HAS BEEN CONDUCTED FOR THE QUL SI TE BY THE CHEM CAL SALES COWMPANY
UNDER AN EPA ADM NI STRATI VE ORDER ON OONSENT ( CERCLA-VI11-90-03, Sl GNED
SEPTEMBER 29, 1989).

CSC QU2 AND QU3 COWPRI SE APPROXI MATELY FOUR SQUARE M LES AND CONSI ST OF
SI NGLE AND MULTI - FAM LY RESI DENCES, SMALL BUSI NESSES, AND MUNI Cl PAL
FACILITIES. SEVERAL TRUCK TRANSPCORT CPERATI ONS AND LI GHT | NDUSTRI AL

FACI LI TTES ARE LOCATED I N THE SQUTHERN PART OF THE STUDY AREA. THE
NORTHERN PART OF THE STUDY AREA CONTAI NS AREAS OF | RRI GATED AGRI CULTURAL
LAND AND UNDEVELOPED LAND. THE SITE IS UNDERLAI N BY AN ALLUVI AL AQUI FER



VWH CH SERVES AS A MAJOR WATER SUPPLY.

CSC QU2 AND QU3 ARE LOCATED I N THE PI EDMONT, AT THE JUNCTURE OF THE

ROCKY MOUNTAI N AND HI GH PLAI NS PHYSI OGRAPH C PROVI NCES. THE STUDY AREA
FOR THESE CPERABLE UNITS |'S CONTAINED WTH N THE SOUTH PLATTE RI VER

BASIN. THE TOPOGRAPHY | S CHARACTERI ZED BY LOW RELI EF W TH ELEVATI ONS
RANG NG FROM APPROXI MATELY 5, 200 FEET AT SAND CREEK AT THE SOUTHERN END
OF THE STUDY AREA TO 5,120 FEET AT THE NORTHWEST CORNER OF THE STUDY AREA

EXTENSI VE GROUNDWATER CONTAM NATI ON BY VOCS HAS BEEN OBSERVED I N THE
SHALLOW ALLUVI AL AQUI FER BENEATH THE SITE. MOST OF THE SACWSD MUNI Cl PAL
WATER SUPPLY | S DEVELOPED FROM TH S AQUI FER.  THE SACWSD SUPPLI ES ABQUT
30, 000 CUSTOMVERS W TH WATER DERI VED FROM WELLS. A TOTAL OF SI X ALLUVI AL
AQUI FER PRODUCTI ON VEELLS ARE CURRENTLY IN USE WTHIN Q2. ALL OF THESE
VELLS EXCEPT ONE, SACWSD WELL NO 18, ARE TREATED THROUGH ACTI VATED
CARBON AT A PERVANENT TREATMENT FACI LI TY SELECTED VI A THE EPA OFF- POST
ROCKY MOUNTAI N ARSENAL QU1 ROD.

#SHEA
SI TE H STORY AND ENFORCEMENT ACTI VI TI ES

THE H STORY OF GROUNDWATER CONTAM NANT | NVESTI GATI ONS AND REMEDI ATI ON
WTH N CSC QU2 AND THE SURROUNDI NG AREA | S VERY COWPLEX. THE FI RST
CONTAM NANT STUDY I N THE AREA BEGAN I N THE 1950S, AND NUMERQUS STUDI ES
HAVE BEEN CONDUCTED SI NCE 1980. BQOUNDARI ES OF THESE VARI QUS STUDI ES
HAVE OFTEN OVERLAPPED AND RESULTS FROM ONE | NVESTI GATI ON HAVE OFTEN LED
TO THE | NI TI ATION OF ANOTHER ~ COMMVERCE CI TY AND ADJACENT AREAS GREWI N
RESPONSE TO THE RAPI D POST- WAR PRCLI FERATI ON OF | NDUSTRY NORTH AND EAST
OF THE A TY OF DENVER A SPECI AL GOVERNMENTAL DI STRI CT, SACWSD WAS
CREATED I N 1953 TO PROVI DE A WATER SUPPLY AND SEWAGE TREATMENT TO THE
RESI DENTS AND BUSI NESSES. THE SACWSD SUPPLI ES APPROXI MATELY 30, 000
CUSTOVERS W TH WATER FROM WELLS COWVPLETED | N ALLUVI UM AND BEDROCK.
APPROXI MATELY 85 PERCENT COF | TS WATER SUPPLY | S DERI VED FROM THE

ALLUVI AL AQU FER. A TOTAL OF SI X SACWSD ALLUVI AL PRCDUCTI ON VELLS ARE
CURRENTLY IN USE WTH N THE CSC OJ2 BOUNDARI ES (SAC 14, 2, 3, 5, 17, AND 18).

I'N 1981, EPA CONDUCTED A RANDOM NATI ONAL SURVEY OF DRI NKI NG WATER
SYSTEMS. SEVERAL ORGANI C CHEM CALS WERE DETECTED | N SACWSD VEELLS.

ADDI TI ONAL SAMPLI NG I N 1982 AND 1985 CONFI RVED THESE RESULTS. AS A
RESULT OF THESE FI NDI NGS, EPA BEGAN A RI/FS OF AN AREA CALLED "EPA' S
OFF- PCST ROCKY MOUNTAI N ARSENAL (RVA) QU1". TH S AREA WAS LARGER THAN
CSC QU2, EXTENDI NG FROM SAND CREEK TO THE SQUTH, EAST 80TH AVENUE TO THE
NORTH, AND FROM THE SOUTH PLATTE RI VER TO THE WEST TO THE WESTERN BCORDER
OF THE RVA TO THE EAST. THE RI/FS WAS COWLETED | N DECEMBER 1986. THE
R RESULTS CONSI STENTLY | NDI CATED W DESPREAD CONTAM NATI ON BY VCOLATI LE
ORGANI C COVPOUNDS | N GROUND WATER ALONG THE EASTERN PCRTI ON OF THE STUDY
AREA. THE SELECTED ALTERNATI VE WAS A PERVANENT WATER TREATMENT SYSTEM
FOR SACWED WATER. THI'S SYSTEM THE KLEI N WATER TREATMENT PLANT, BEGAN
OPERATI NG I N OCTCBER 1989. | T | S LOCATED NEAR THE SACWSD MUNI Cl PAL
WATER SUPPLY CENTER AT EAST 77TH AVENUE AND QUEBEC STREET. THE PURPGCSE
OF THE KLEI N WATER TREATMENT PLANT | S TO TREAT CONTAM NATED ALLUVI AL
GROUND WATER PRI OR TO DI STRI BUTI ON TO THE COVMUNI TY, THEREBY PROTECTI NG
THE HEALTH OF MUNI Cl PAL WATER SUPPLY USERS. THE MAJORI TY OF RESI DENTS
IN THE AREA ARE PROVI DED W TH TREATED WATER FROM THE KLEI N WATER
TREATMENT PLANT. CONCURRENT WTH THE RI/FS I N 1986, SOVE 400 RESI DENTS
USI NG PRI VATE WELLS WERE CONNECTED TO THE SACWSD MUNI Cl PAL WATER SUPPLY
UNDER AN EPA REMOVAL ACTI ON.

FOLLOWN NG COWPLETI ON OF THE RI/FS FOR EPA'S OFF- PCST RVA QUL, A SECOND
QU WAS DEFI NED W TH SLI GHTLY DI FFERENT BOUNDARI ES.  ADDI TI ONAL
GROUNDWATER SAMPLI NG WAS CONDUCTED | N 1987 AS PART CF TH' S CONTI NUI NG
I NVESTI GATI ON. MORE VEELLS WERE | NSTALLED I N 1988 AND ADDI TI ONAL



GROUNDWATER SAMPLI NG WAS UNDERTAKEN.

THE ADJACENT RVA WAS SUSPECTED AS ONE OF THE POTENTI AL SOURCES OF
CONTAM NANTS I N THE EPA' S OFF- POST ROCKY MOUNTAI N ARSENAL STUDY AREA
BECAUSE OF THE H STORY OF WASTE DI SPCSAL PRACTI CES ON THAT SI TE.
FURTHER | NVESTI GATI ON BY EPA' S FI ELD | NVESTI GATI ON TEAM (FI T) | NDI CATED
THAT ADDI TI ONAL SOURCE AREAS WERE POTENTI ALLY CONTRI BUTI NG TO
GROUNDWATER CONTAM NATI ON DETECTED W THI N THE STUDY AREA. AN EPA SO L
GAS SURVEY CONDUCTED IN APRIL 1986 OF AN AREA NEAR 48TH AVENUE AND
LEYDEN STREET | NDI CATED ELEVATED TCE | ON FLUX VALUES IN THE VICINITY CF
THE CSC FACI LI TY. GROUNDWATER | NVESTI GATI ONS WERE ALSO UNDERTAKEN BY
EPA | N AUGUST/ SEPTEMBER 1986 AT 48TH AVENUE AND LEYDEN STREET AND AT
EAST 50TH AVENUE AND | VY STREET, AND REVEALED THE PRESENCE OF VCOLATI LE
ORGANI C CONTAM NANTS IN THE VI NITY OF THE CSC FACILITY. A SOL GAS
SURVEY CONDUCTED BY THE CHEM CAL SALES COWMPANY | N AUGUST 1987 CONFI RMVED
THE PRESENCE OF TCE AND OTHER CHLORI NATED HYDROCARBONS NEAR THE CSC
FACILITY. GROUNDWATER MONI TORI NG VELLS | NSTALLED ON THE CSC PRCPERTY
HAVE SI NCE CONFI RVED CSC AS A SOURCE OF GROUNDWATER CONTAM NATI ON.

BASED ON THE ADDI Tl ONAL WORK BY EPA TO DEFI NE SOURCE AREAS, THE CSC SITE
WAS PROPCSED FOR LI STING ON THE NATI ONAL PRICRITIES LI ST (NPL) I N JUNE
1988. RESPONSIBILITY FOR THE RI/FS WAS THEN TRANSFERRED FROM THE EPA
OFF- POST ROCKY MOUNTAI N ARSENAL STUDY AREA TO THE CSC SI TE STUDIES. THE
LI STI NG WAS MADE FI NAL | N AUGUST 1990.

ON AUGUST 1, 1989, EPA I SSUED CSC A SPECI AL NOTI CE LETTER REQUESTI NG CSC
TO CONDUCT AN RI/FS FOR THE ENTIRE CSC SITE. CSC NOTI FI ED EPA THAT THE
COVPANY WOULD ELECT NOT TO CONDUCT AN RI/FS FOR THE ENTIRE CSC SITE. IN
JUNE 1989, EPA SUBDI VI DED THE GROUNDWATER RI/ FS ACTI VI TI ES | NTO TWD
SEPARATE QUS FOR THE CSC SITE (OQU1 AND OQU2). AS A RESULT OF TH' S

SUBDI VI SION, EPA | NI TIATED RI/FS ACTIVITIES FOR O2 AND REQUESTED THAT
CSC CONDUCT AN RI/FS FOR QUL. ON SEPTEMBER 9, 1989, EPA AND CSC ENTERED
I NTO AN ADM NI STRATI VE ORDER ON CONSENT REQUI RI NG CSC TO CONDUCT AN

R /FS FOR CSC QUL.

EPA I NI TIATED THE RI/FS FOR CSC OU2 I N JUNE 1989. THE OBJECTI VES OF THE
R WERE TQ

* | DENTI FY THE NATURE AND EXTENT OF GROUNDWATER
CONTAM NATI ON AT THE SI TE;

* I DENTI FY EXI STI NG AND POTENTI AL RECEPTCRS OF THE
CONTAM NATI ON,

* ASSESS THE POTENTI AL RI SKS TO PUBLI C HEALTH AND THE
ENVI RONMVENT;  AND

* EVALUATE POTENTI AL CONTAM NANT SOURCES | MPACTI NG THE QU2 AREA.

TO MEET THESE OBJECTI VES, SO L BORINGS WERE DRI LLED, A COVPREHENSI VE
SAMPLI NG OF MONI TORI NG OF PRI VATE WELLS WAS UNDERTAKEN, A RI SK
ASSESSMENT WAS PERFORMED, A LABCRATORY | NVESTI GATI ON OF THE FATE AND
TRANSPORT OF THE CONTAM NANTS WAS CONDUCTED, AND A GROUNDWATER FLOW AND
TRANSPORT MODEL WAS DEVELOPED. THE FS WAS THEN CONDUCTED TO DEVELCP AND
EVALUATE REMEDI AL ALTERNATI VES THAT WOULD EFFECTI VELY M NIM ZE THE
THREAT TQ AND PROVI DE ADEQUATE PROTECTI ON OF, PUBLI C HEALTH AND THE
ENVI RONVENT FROM CONTAM NATED GROUND WATER | N QU2.

I N ORDER TO ASSESS EXI STI NG AND POTENTI AL RECEPTORS TO THE OBSERVED
GROUNDWATER CONTAM NATI ON, A STUDY WAS CONDUCTED BY THE COLORADO
DEPARTMENT OF HEALTH AND TRI - COUNTY HEALTH DEPARTMENT TO DETERM NE THE
WATER SOURCE OF RESI DENTS POTENTI ALLY AT RI SK FROM EXPOSURE TO

CONTAM NATED GROUND WATER. RESULTS OF THI' S SURVEY | NDI CATE THAT 12



KNOM RESI DENTS WTHI N THE CSC OU2 AREA ARE SOLELY DEPENDANT ON DOVESTI C
ALLUVI AL VEELLS FOR THEI R PRI NCI PAL SQURCE OF WATER. I N ADDI TI ON,

TRI - COUNTY HEALTH DEPARTMENT, UNDER DI RECTI ON OF EPA, CONDUCTED A

SIM LAR SURVEY WTH N CSC QU1. ALTHOUGH MANY RESI DENTS WTHI N THE QU1
AREA HAD DQOVESTI C VEELLS LOCATED ON THEI R PROPERTY, ALL RESI DENTS W TH N
QU1 VERE PROVI DED TREATED WATER FROM THE SACWSD SYSTEM

THE NEAREST UNTREATED SACWSD WELL TO THE SACWED PUMPI NG CENTER AT 77TH
AVENUE AND QUEBEC STREET IS WELL 18, LOCATED NORTH OF THE SACWSD PUWPI NG
CENTER (FI GURE 2). SOMVE ORGANI C COVPOUNDS, MOST NOTABLY TCE, HAVE BEEN
DETECTED SPORADI CALLY IN THI S WELL. THE MAXI MUM CONCENTRATI ON CF TCE
THAT HAS BEEN DETECTED IN WELL 18 IS 12 M CROGRAMS/ L.  AVERAGE
CONCENTRATI ONS OF TCE RANGE FROM APPROXI MATELY 4 M CROGRAMS/ L TO 6

M CROGRAVS/ L. ALTHOUGH CONCENTRATI ONS OF TCE FLUCTUATE DRANATI CALLY,
THERE APPEARS TO BE AN UPWARD TREND | N CONCENTRATI ON.  WELL 18 IS NOT
CONNECTED TO THE KLEI' N WATER TREATMENT PLANT, AND I T IS ALWAYS BLENDED
W TH WATER THAT HAS BEEN TREATED AT THE PLANT BEFORE I T IS PUT | NTO THE
SACWED DI STRI BUTI ON SYSTEM  ASSUM NG AN AVERAGE TCE CONCENTRATI ON CF 3
M CROGRAVS/ L FROM THE KLEI' N WATER TREATMENT FACI LI TY EFFLUENT, THE

MAXI MUM CONCENTRATI ON OF TCE THAT CAN BE TOLERATED IN WELL NO. 18 IS 5.7
M CROGRAVS/ L | N ORDER NOT TO EXCEED THE MCLS. WELL 18 |'S LOCATED DOMN
GRADI ENT OF THE OTHER SACWED SUPPLY WVEELLS. THE PRESENCE OF VOCS | N VELL
18 WATER | MPLI ES THAT ElI THER THE CURRENT SACWSD MUNI Cl PAL SUPPLY WELLS
ARE NOT CAPTURI NG THE ENTI RE PLUME OR THE CONTAM NATI ON IS M GRATI NG TO
VELL 18 FROM OTHER PARTS OF THE AQUI FER WH LE REMEDI ATION OF WELL 18 IS
NOT CONTEMPLATED AT THI'S TI ME, EPA WLL EVALUATE ADDI TI ONAL DATA
SUBSEQUENT TO | SSUANCE OF THE RODS FOR THE SI TE, AND | F NECESSARY,

| DENTI FY AND EVALUATE ALTERNATI VES TO ADDRESS WELL 18 GROUND WATER CONTAM NATI ON.

#HC
H GHLI GHTS OF COVWUNI TY | NVOLVEMENT

COWLUNI TY | NTEREST | N GROUNDWATER CONTAM NATI ON I N SQUTH ADAMS COUNTY
WAS VERY | NTENSE I N 1985 AND EARLY 1986 WHEN THE PROBLEM FI RST BECAME
PUBLIC. [INTIALLY THE ROCKY MOUNTAI N ARSENAL, WH CH | S ADJACENT TO THE
CONTAM NATED PUBLI C WATER SUPPLY AREA AND ALREADY RECElI VI NG SI GNI FI CANT
MEDI A ATTENTI ON, WAS THOUGHT TO BE THE SOURCE. LOCAL C Tl ZENS FORVED A
VERY VOCAL GROUP, CI Tl ZENS AGAI NST CONTAM NATION (CAC), WH CH HELD A
NUVBER OF WELL ATTENDED PUBLI C MEETI NGS (OVER 600 PECPLE ATTENDED THE
MARCH 6, 1986 MEETING. CAC KEPT THE | SSUE I N THE PRESS AND I N THE
ATTENTI ON OF LOCAL, STATE, AND FEDERAL PQOLI TI Cl ANS. EPA AND THE ARWY
RESPONDED TO NUMERQUS PUBLI C AND MEDI A | NQUI RIES, | SSUED PRESS RELEASES
FOR NEW DEVELOPMENTS, AND ATTENDED THE PUBLI C MEETI NGS.  COMMUNI TY
RELATI ONS ACTI VI TI ES WVERE COCRDI NATED AMONG THE EPA, THE ARMY, AND THE
SACWED. THE STATE CONDUCTED A SEPARATE PROGRAM

PUBLI C | NTEREST SUBSI DED I N M D-1986 AFTER A TEMPORARY WATER TREATMENT
SYSTEM FUNDED BY THE ARWY AND THE EPA CAME | NTO CPERATI ON AT SACWSD AND
TREATED WATER WAS THUS MADE AVAI LABLE TO THE AFFECTED RESI DENCES. I N
THE FALL OF 1986, EPA NAMED THE CHEM CAL SALES SI TE AS A SQURCE OF
GROUNDWATER CONTAM NATI ON.  EPA HAS SI NCE | SSUED A NUMBER OF FACT SHEETS
DI SCUSSI NG THE PROGRESS OF THE | NVESTI GATI ON AND ACTI VI TI ES AT THE SI TE.
THE CHEM CAL SALES SI TE WAS ALSO | NCLUDED I N JO NT COVMUNI TY RELATI ONS
ACTIVI TIES WTH SEVERAL OTHER SQUTH ADANMS COUNTY SUPERFUND SI TES.

THE PROPOSED PLAN FOR QU2 WAS | SSUED TO THE PUBLI C CONCURRENTLY W TH
PROPOSED PLANS FOR QUL AND QU3 ON FEBRUARY 25, 1991. THE PROPCSED PLAN
AND RI/FS REPORTS WERE MADE AVAI LABLE TO THE PUBLIC I N THE

ADM NI STRATI VE RECORD MAI NTAI NED AT THE EPA REG ON VI I | SUPERFUND
RECORDS CENTER | N DENVER, COLCRADO. A NOTI CE OF AVAI LABILITY FOR THESE
DOCUMENTS WAS PUBLI SHED | N THE DENVER POST AND ROCKY MOUNTAI N NEWS ON
FEBRUARY 28, 1991; I N THE COMMERCE CI TY BEACON ON FEBRUARY 27, 1991; AND
IN THE COMWWERCE C TY EXPRESS ON MARCH 5, 1991. THE PUBLI C COMMENT



PERI CD WAS CPEN FROM FEBRUARY 28 TO APRIL 1, 1991. THE PUBLI C MEETI NG
WAS HELD MARCH 14, 1991 AT THE COMMERCE Cl TY RECREATI ON CENTER AND WAS
ATTENDED BY 50-75 PECPLE. A TRANSCRI PT OF THE PUBLIC MEETING I S

I NCLUDED | N THE ADM NI STRATI VE RECORD. AT TH S MEETI NG EPA
REPRESENTATI VES ANSWERED QUESTI ONS ABQUT THE SI TE AND DI SCUSSED THE
REMEDI AL ALTERNATI VES UNDER CONSI DERATI ON.  DETAI LS OF COVMMUNI TY

I NVOLVEMENT THROUGHQUT THE RI/FS ARE | NCLUDED | N THE RESPONSI VENESS
SUMVARY SECTION CF TH' S ROD.

I'N ADDI TI ON, RESPONSES TO COMMENTS RECEI VED DURI NG THE PUBI C COMMVENT
PERI CD ON THE PROPCSED PLAN ARE PRESENTED | N THE RESPONSI VENESS SUMVARY.

#SRQU
SCOPE AND ROLE OF CPERABLE UNITS WTHI N SI TE STRATEGY

THE CSC SI TE HAS BEEN Di VI DED | NTO THREE OPERABLE UNITS: QU1, WH CH
ADDRESSES CONTAM NATED SO L LOCATED ON AND ADJACENT TO THE CSC PRCPERTY
AND GROUNDWATER CONTAM NATI ON SQUTH OF SAND CREEK; OU2, THE SUBJECT OF
TH S RCD, WH CH ADDRESSES GROUND WATER CONTAM NATI ON BY VOLATI LE CRGANI C
COVPOUNDS NORTH OF SAND CREEK; AND QU3, ALSO THE SUBJECT OF TH S ROD,

VWH CH ADDRESSES EXPOSURE TO CONTAM NATED GROUND WATER THRQUGH USE OF

PRI VATE ALLUVI AL VEELLS LOCATED WTHI N Q2. QU1 AND OU2 ARE SEPARATED BY
SAND CREEK. QU2 |'S LOCATED NORTH AND GENERALLY DOAN GRADI ENT OF QUL.
THE BOUNDARI ES OF OU2 HAVE BEEN DEFI NED BY THE APPROXI MATE EXTENT OF
GROUNDWATER CONTAM NATI ON NOCRTH OF SAND CREEK.

EPA I'S SELECTI NG REMEDI ES FOR QU1 CONCURRENTLY W TH THE REMEDI ES FOR QU2
AND QU3. CONTAM NATED SO L AND GROUND WATER WTHI N QUL PROVI DE A MAJOR
SOURCE COF CONTAM NATI ON TO GROUND WATER LOCATED IN QU2. THE PRI NCI PAL
R SK AT THE QU1 SITE IS I NGESTI ON, DI RECT CONTACT AND | NHALATI ON COF
GROUNDWATER CONTAM NANTS AND DI RECT CONTACT AND | NHALATION CF SO L
CONTAM NANTS. CONTAM NATED SO L IS ALSO A PRI NCI PAL SOURCE CF
GROUNDWATER CONTAM NATI ON.

IT IS ASSUMED THAT SOURCE CONTRCL OF CONTAM NATED GROUND WATER IN CSC
QU1 WLL BE UNDERTAKEN AS PART OF THE REMEDI AL ACTI VI TI ES PLANNED FOR
THE CSC QU1 SITE. REMEDI AL ACTI ON CBJECTI VES FOR THE CSC QU1 SI TE ARE:
1) TO PREVENT THE M GRATI ON OF CONTAM NATED GROUND WATER | NTO CSC OU2;

2) TO RESTORE THE GROUND WATER I N CSC QUL TO CONCENTRATI ONS MEETI NG

DRI NKI NG WATER STANDARDS AND CARCI NOGENIC RI SK WTHI N (10-4) TO (10-6);
3) TO PREVENT CONTAM NANTS I N THE SO L FROM LEACH NG | NTO GROUND WATER
RESULTI NG | N THE NON- ATTAI NMENT OF THE REMEDI AL ACTI ON OBJECTI VES FCR
GROUND WATER;, AND 4) PREVENT | NHALATI ON, | NGESTI ON AND DI RECT CONTACT

W TH SO LS RESULTING IN A CANCER RISK I N EXCESS OF (10-6). SINCE Q2 IS
LOCATED DI RECTLY DOANGRADI ENT OF QU1, SUCCESSFUL ATTAI NMENT OF THESE
OBJECTI VES WLL RESULT IN THE REDUCTI ON OF CONTAM NANT CONCENTRATI ONS | N
GROUND WATER W THI N QU2.

THE OBJECTIVE OF QU2 1S TO RESTORE ALLUVI AL AQUI FER TO ACCEPTABLE
CONTAM NANT LEVELS FOR I NDOOR USE. OUJ2 ADDRESSES THE DOANNGRADI ENT
PORTI ON OF THE TCE GROUNDWATER PLUME AND THE ENTI RE PCE PLUME.

THE OBJECTI VE OF QU3 1S TO ENSURE THAT ALL RESI DENTS WTHI N THE CSC SI TE
ARE PROVI DED SU TABLE WATER FOR DOMESTI C PURPCSES. CURRENTLY, 12
PROPERTIES WTH N THE OJ2 SI TE HAVE NOT BEEN CONNECTED TO THE SACWED
MUNI CI PAL WATER SUPPLY SYSTEM AND RELY ON THEI R ALLUVI AL WELLS FCR

I NDOOR USE. THE PRI MARY FUNCTION OF THI S CPERABLE UNIT IS TO EVALUATE
REMEDI AL ALTERNATI VES WHI CH W LL REDUCE THE Rl SK PCSED THROUGH

RESI DENTI AL USE OF DOVESTI C WATER. REMEDI AL ALTERNATI VES EVALUATED
UNDER QU3 WOULD REDUCE EXPOSURE TO CONTAM NATED GROUND WATER FOR

RESI DENTS USI NG ALLUVI AL VEELLS DURI NG THE TI ME PERI OD REQUI RED TO

REMEDI ATE THE AQUI FER UNDERLYI NG QU1 AND QU2.



#SC
SI TE CHARACTERI STI CS

GEALOGY

THE SITE | S LOCATED W THI N THE DENVER BASI N, A STRUCTURAL DEPRESSI ON
EXTENDI NG FROM THE FRONT RANCE EASTWARD TO THE KANSAS BORDER, AND FROM
PUEBLO, COLCRADO, NORTHWARD TO THE HARTVI LLE UPLI FT OF WOM NG AT
LEAST 12, 000 FEET OF SEDI MENTARY ROCKS OVERLI E PRECAMBRI AN BASEMENT ROCK
WTH N THE BASI N, WH CH HAS UNDERGONE EPI SODES OF TECTONI C MOVEMENT
THROUGHOUT GEOLOA C TIME.  THE BEDROCK STRATUM OF | NTEREST IS THE DENVER
FORVATI ON OF THE DAWSON GROUP, OF UPPER CRETACEQUS TO PALECCENE AGE.

THE BEDROCK STRATA ARE OVERLAI N BY UNCONSOLI DATED ALLUVI AL AND ECLI AN
DEPOCSI TS OF VAR ABLE THI CKNESS.

THE DENVER FORMATION IS COWPRI SED OF 600 TO 1, 000 FEET OF | NTERBEDDED
SHALE, CLAYSTONE, SILTSTONE AND SANDSTONE, W TH ABUNDANT FOSSI L REMAI NS
AND COAL SEAMS.  SURFI Gl AL DEPCSI TS WH CH OVERLI E THE BEDROCK DENVER
FORVATION IN THE VICNITY OF THE SI TE CONSI ST OF ALLUVI AL VATERI AL
DEPCSI TED BY THE SOUTH PLATTE RI VER SYSTEM AND W NDBLOWN SAND, SILT AND
CLAY. THE THH CKNESS OF THESE UNCONSOLI DATED DEPCSI TS |'S VAR ABLE,

RANG NG FROM LESS THAN 10 FEET TO OVER 100 FEET | N SEVERAL PALEOCCHANNEL
FEATURES ERCDED | NTO THE UPPER SURFACE OF THE DENVER FORVATI ON BY THE
ANCESTRAL SQUTH PLATTE RI VER AND | TS TR BUTARI ES. THE ENTI RE TH CKNESS
OF THE UNCONSCLI DATED SANDS, GRAVELS, SILTS, AND CLAYS | S CONSI DERED TO
BE A SINGLE WATER- BEARI NG UNI T THROUGHQUT THE SI TE. | N SOMVE AREAS, THE
ALLUVI AL MATERI AL MAY BE HYDRAULI CALLY CONNECTED W TH THE UNDERLYI NG
DENVER FCRVATI ON.

HYDROGEQLOGY

THE PRI NCI PAL M GRATI ON PATHWAY FCR THE ORGANI C CONTAM NANTS | S
GROUNDWATER FLOWVW THIN THE ALLUMI AL AQU FER THI S AQU FER | S THE
PRI MARY DRI NKI NG WATER SOURCE FOR AREA RESI DENTS VI A SACWSD MUNI CI PAL
VELLS. EXTENSI VE GROUNDWATER CONTAM NATI ON BY VOLATI LE ORGANI C
COVPOUNDS HAS BEEN OBSERVED | N THE ALLWVI UM

GROUND WATER | N THE ALLUVI AL AQUI FER BENEATH OU2 GENERALLY FLOAS NORTH
TO NORTHWEST TOMRD THE SOUTH PLATTE R VER (FI GURE 3). THE WATER TABLE
IN OU2 VAR ES FROM A FEW FEET BELON GROUND SURFACE ADJACENT TO THE SOUTH
PLATTE RI VER TO ABOUT 50 FEET BELOW GROUND SURFACE AT THE EASTERN
BOUNDARY OF THE OU2 SITE. THE POTENTI OVETRI C SURFACE | S CHARACTER! ZED
BY A LOAER GRADI ENT | N OU2 AND NEAR THE SOUTH PLATTE RIVER AND A
STEEPER GRADI ENT SOUTH AND EAST OF O2. THE POTENTI OVETRI C SURFACE
CONFI GURATI ON |'S | NFLUENCED BY THE LOCATI ON OF BEDROCK PALECCHANNELS
(FI GURE 4) AND PUMPAGE OF SACWSD MUNI Cl PAL WELLS (FI GURE 2), THE RVA

| RONDALE BOUNDARY SYSTEM AND TO A LESSER EXTENT, PRI VATE, COMVERCI AL,
AND AGRI CULTURAL WELLS. GROUNDWATER FLOW CONVERGES | N THE VI CI NI TY OF
THE SACWSD PUVPI NG CENTER AT 77TH AVENUE AND QUEBEC STREET FROM
SOUTHEAST TO SOUTHWEST, BECAUSE OF CONVERGENCE OF PALECCHANNELS IN TH'S
AREA. THESE PALECCHANNELS | NFLUENCE THE M GRATI ON OF CONTAM NANTS, AND
ARE | MPORTANT W TH RESPECT TO CONTAM NATI ON OF SACWSD MUNI Cl PAL VELLS,
SINCE SEVERAL OF THE MUNI Gl PAL WELLS ARE LOCATED I N OR NEAR
PALEOCHANNELS. THE VERTI CAL HYDRAULI C GRADI ENT W THIN THE ALLULVIUM | S
GENERALLY DOWWMRD. THE VERTI CAL GRADI ENT BETWEEN THE UNDERLY! NG
BEDROCK AND THE ALLUVI UM VAR ES FROM UPWARD TO DOWWWARD ACROSS THE SI TE
AND | S GENERALLY CONSI DERED TO BE | NSI GNI FI CANT | N MAGNI TUDE.

THE SATURATED THI CKNESS OF THE ALLUVI AL AQUI FER VARI ES W DELY FROM
LOCALI ZED UNSATURATED ZONES TO SATURATED TH CKNESSES CF OVER SI XTY FEET.
DEPTH TO THE SATURATED ZONE RANCES FROM A FEW FEET NEAR THE SQUTH PLATTE
R VER TO OVER FI FTY FEET FURTHER AWAY FROM THE RI VER (FI GURE 5). FLOW



DOM NATES | N PALECCHANNELS, WH CH CONTAI N LARGER SATURATED TH CKNESSES
AND SAND AND GRAVEL DEPCSI TS WTH A RELATI VELY H GHER HYDRAULI C CONDUCTI VI TY.

THE SHALLOW ALLUVI AL AQUI FER IS HI GHLY TRANSM SSI VE.  GROUNDWATER FLOW
VELOCI TY IS VARI ABLE WTH N CSC QU2 ( APPROXI MATELY 5 TO 12 FEET/ DAY),
AND | S LOCALLY | NFLUENCED BY THE HYDRAULI C GRADI ENT, THE HYDRAULI C
CONDUCTI VI TY AND THE EFFECTI VE PORCSI TY OF THE AQUI FER.  DEPENDI NG ON
THESE FACTORS, TRAVEL TI ME FROM EAST 48TH AVENUE TO THE SACWED PUMPI NG
CENTER RANGES FROM 4.8 TO 12.1 YEARS. ACTUAL CONTAM NANT VELOC Tl ES
WLL BE LOAER DUE TO COVPOUND RETARDATI ON.

NATURE AND EXTENT OF CONTAM NATI ON

THE RESULTS OF THE CSC OU2 RI SHONED EXTENSI VE GROUND WATER

CONTAM NATI ON BY VOLATI LE CRGANI C COVPOUNDS | N THE STUDY AREA.

CONTAM NANTS WERE NOT DETECTED I N OTHER MEDI AL THE CHEM CALS OF CONCERN
I N GROUND WATER ARE:

1, 1- DI CHLORCETHANE ( DCA)

1, 1- DI CHLORCETHYLENE ( DCE)

TOTAL 1, 2- DI CHLORCETHYLENE ( TOTAL 1, 2-DCE) (THE
SUM OF THE TRANS AND CI'S | SOVERS)

1,1, 1- TRI CHLOROVETHANE ( TCA)

TRl CHLORCETHYLENE ( TCE)

TETRACHLOROETHYLENE ( PCE)

BENZENE ( BZ)

VI NYL CHLORI DE (VO

TH' S GROUP OF CONTAM NANTS |'S GENERALLY MOBI LE I N GROUND WATER.  MOST OF
THE COVPOUNDS ARE CENTRAL NERVQUS SYSTEM DEPRESSANTS AND ElI THER LI VER OR
KIDNEY TOXINS AT H GH DOSES. SI X OF THE COVWOUNDS ARE KNOM TO CAUSE
CARCI NOGENI C EFFECTS IN ANI MAL STUDI ES, AND OF THE SI X, VI NYL CHLORI DE
AND BENZENE ARE CLASSI FI ED BY EPA AS CLASS A - HUVAN CARCI NOGENS.

MAXI MUM CONTAM NANT LEVELS (MCLS) OR PROPOSED MCLS WERE EXCEEDED FOR

FI VE OF THE El GAT COVPOUNDS OF CONCERN I N CSC QU2 VEELLS DURI NG SAMPLI NG
CONDUCTED | N OCTCBER 1989. THESE COVPOUNDS ARE PCE, TCE, DCA, DCE AND
VC. | N GENERAL, CONCENTRATI ONS CF CONTAM NANTS | N VELLS UPGRADI ENT
(SQUTH AND EAST) OF QU2 ARE H GHER THAN CONCENTRATI ONS I N WELLS W THI N
OU2. CONTAM NANT CONCENTRATI ONS GENERALLY DECREASE FROM SQUTH TO NORTH
WTH N OU2. NORTH OF THE EAST 77TH AVENUE SACWSD PUWPI NG CENTER, MOST
CONTAM NANT CONCENTRATI ONS ARE BELOW THE MCLS.  NMAPS SHOW NG THE

DI STRI BUTI ONS AND CONCENTRATI ONS OF CONTAM NANTS AND DI SCUSSI ONS COF
TEMPCRAL TRENDS | N CONTAM NANTS MAY BE FOUND I N THE FI NAL Rl REPCRT.

PCE CONTAM NATI ON | S PERVASI VE THROUGHQUT THE ALLUVI AL AQUI FER I N CSC
OU2. MEAN 1989 CONCENTRATI ONS RANGED FROM A H GH OF 110 UG L NORTH OF
SAND CREEK NEAR 60TH AVENUE AND QUEBEC STREET TO LESS THAN 10 UG L NEAR
THE SACWSD PUVPI NG CENTER AT 77TH AVENUE AND QUEBEC STREET. HI CGH
CONCENTRATI ONS OF PCE FOUND SQUTH OF 56TH AVENUE BETWEEN HOLLY AND
MONACO STREETS W THI N OU2 APPEAR TO BE DI RECTLY RELATED TO H CGH
CONCENTRATI ONS OF PCE FOUND SOQUTH OF SAND CREEK WTHIN QU1. AN

UNI DENTI FI ED SQURCE OF PCE CONTAM NATI ON | S BELI EVED TO BE PRESENT NEAR
56TH AVENUE AND QUEBEC STREET, WHERE RELATI VELY H GH PCE CONCENTRATI ONS
HAVE ALSO BEEN | DENTI FI ED | N GROUND WATER

TCE CONTAM NATION |'S ALSO W DESPREAD | N CSC QU2. I N 1989, MEAN
CONCENTRATI ONS RANGED FROM BELOW DETECTI ON TO 53 UG L WTH N OU2.
RELATI VELY H GH CONCENTRATI ONS (10-50 UG L) ARE DI STRI BUTED FROM SAND
CREEK TO THE SACWSD PUMPI NG CENTER

THE TCE AND PCE GROUNDWATER DATA SUMVARI ZED ABOVE WERE HAND- CONTOURED TO
| LLUSTRATE THE MAJOR PLUMES OF GROUNDWATER CONTAM NATI ON I N CSC Q2.



THESE PLUMES ARE PRESENTED IN FIGURES 6 AND 7. THE MAPS WERE DEVELCPED
TO SHOW GENERAL TRENDS | N THE PRESENT CONTAM NANT DI STRI BUTION I N CSC
OU2. POTENTI AL SOURCES AND TEMPORAL TRENDS WERE NOT CONSI DERED | N
DEVELCPMENT OF THESE NMAPS, AND AS SUCH, THEY CAN BE SUBJECT TO

UNCERTAI NTY AND CPEN TO OTHER | NTERPRETATI ONS.

A DI STI NCT PLUVE OF GROUNDWATER CONTAM NATI ON EMANATI NG FROM THE CSC
FACILITY FLOAS NORTHWARD FROM QUL I NTO Q2. TH' S PLUME | S CHARACTERI ZED
PRI MARI LY BY RELATI VELY H GH LEVELS OF TCE | N MEAN CONCENTRATI ONS

RANG NG FROM GREATER THAN 50 UG L I N THE UPGRADI ENT AREA ( SOUTH OF SAND
CREEK) TO BELOW DETECTI ON LIM TS | N DOMNGRADI ENT AREAS W THI N OJ2.  PCE,
TCA, AND 1, 2- DCE ALSO OCCUR WTHI N THE AREA OF THIS PLUME. THE AREAL

DI STRI BUTI ON OF THESE CONTAM NANTS | S | NDI CATI VE OF A CONTI NUQUS PLUME
FROM THE CSC PROPERTY IN QUL TO NORTH OF SAND CREEK I N OQU2.

CONCENTRATI ONS DECREASE STEADI LY DOANGRADI ENT OF THE CSC PROPERTY, WH CH
I'S BELI EVED TO BE DUE TO Di LUTI ON, DI SPERSI ON, ADSCORPTI ON, AND

Bl ODEGRADATI ON.  THI' S PLUME (REFERRED TO AS THE TCE PLUME) HAS M GRATED
NORTHWARD THROUGH MOST OF THE CSC QU2 SITE, AS SHOMW IN FIGURE 6. THE
PRESENCE OF THE PLUVE WAS DETECTED AS EARLY AS 1985, AND THE KLEI N WATER
TREATMENT PLANT WAS CONSTRUCTED TO TREAT CONTAM NATED GROUND WATER THAT
WAS EXTRACTED FROM THE AQUI FER BEFCRE | T WAS ADDED TO THE MUNI CI PAL
WATER SYSTEM

THE SECOND PLUVE BEG NS AT APPROXI MATELY EAST 56TH AVENUE AND QUEBEC
STREET (FIGURE 7), AND | S CHARACTERI ZED PRI MARI LY BY PCE, AT A MEAN
CONCENTRATI ON OF UP TO 110 UG L. MONI TORI NG AT SACWSD MONI TORI NG WELL
08, LOCATED ON THE NORTHWEST CORNER OF THE | NTERSECTI ON OF 56TH AVENUE
AND QUEBEC STREET, HAS SHOM HI GH CONCENTRATI ONS OF PCE. THE SOURCE COF
THE PCE PLUME WAS NOT LOCATED IN CSC QU2 DURING THE RI. EPA FI ELD

I NVESTI GATI ON TEAM (FI T) | NVESTI GATI ONS WERE CONDUCTED UP- GRADI ENT OF
MONI TORI NG VELL 08 ON THE DENVER ENG NEERI NG OPERATI ONS CENTER ( DECC)
PROPERTY TO THE SOQUTHEAST OF 56TH AVENUE AND QUEBEC STREET.

MONI TORI NG VELLS WERE | NSTALLED AND A SO L GAS SURVEY WAS PERFCRMED, BUT
THE PCE SOURCE WAS NOT FOUND. RESULTS OF THE CSC Q2 R AND THE FI T

I NVESTI GATI ONS | NDI CATED THAT ANOTHER POTENTI AL SOURCE AREA FCR THE PCE
PLUME MAY BE LOCATED DI RECTLY SOQUTH OF MONI TORI NG WELL 08. WELL 08 IS
LOCATED ON THE NORTHWEST CORNER OF THE 56TH AVENUE AND QUEBEC

I NTERSECTION.  TH' S WAS NOT EXPECTED DURI NG THE PREVI OUS | NVESTI GATI ONS
BECAUSE THE REG ONAL GROUNDWATER GRADIENT IN THI'S AREA IS TO THE
NORTHWEST. HOWEVER, LOCAL DI RECTI ONS OF GROUND WATER FLOW MAY BE

DI FFERENT DUE TO LOCAL | NFLUENCE FROM A NORTH TRENDI NG PALEOCHANNEL
LOCATED ALONG QUEBEC ST. TH S PALECCHANNEL MAY CAUSE GROUND WATER TO
FLOWIN A MORE NORTHERLY DI RECTI ON.

FOR THE PURPCSES OF THE FS, A DEGRADI NG SCQURCE WAS ASSUMED BECAUSE TRUE
CONTI NUI NG SOURCES ARE RELATI VELY RARE, AND A CONTI NUI NG SQURCE COULD
NOT BE LOCATED DURI NG FI ELD | NVESTI GATIONS. | F FUTURE MONI TORI NG

| NDI CATES THAT SI GNI FI CANT SOURCE MATERI AL REMAI NS, EPA WLL AGAIN
ATTEMPT TO | DENTI FY THI S SOURCE AND REMEDI ATE | T AS QU CKLY AS PCSSI BLE.

BOTH OF THE PLUVES DESCRI BED ABOVE FOLLOW GROUNDWATER FLOW PATHS WH CH
CONVERGE UPGRADI ENT (SQUTH) OF THE SACWSD PUWPI NG CENTER AT EAST 77TH
AVENUE AND QUEBEC STREET. THE FUTURE M GRATI ON OF THESE PLUMES DEPENDS
ON THE MAJOR TRANSPORT AND FATE PROCESSES OF DI SPERSI ON, ADSORPTI ON,

Bl CDEGRATI ON, AND HYDROLYSI'S (TCA ONLY) AND ON THE POTENTI AL FOR PLUME
I NTERCEPTI ON BY THE HI GH DI SCHARGE SACWED WELLS.

I N ADDI TION TO THE TCE AND PCE PLUMES LOCATED I N CSC QU2, A PLUME

CONSI STI NG OF DI BROMOCHLOROPROPANE ( DBCP) AND OTHER VOLATI LE ORGANI C
COVPQUNDS (VOCS), REFERRED TO AS THE " CONTAM NATI ON ON THE WESTERN Tl ER
OF THE ARSENAL", IS PRESENT TO THE EAST OF CSC OU2 ON THE RVA PROPERTY.
THI' S CONTAM NATI ON WAS DETECTED I N | RONDALE COVMUNI TY WELLS I'N 1980 AND
WAS TRACED BACK TO THE WESTERN TIER OF RVA. A GROUNDWATER | NTERCEPTI ON



SYSTEM KNOM AS THE | RONDALE SYSTEM WAS | NSTALLED AT THE RVA BOUNDARY
I N DECEMBER 1981 TO PREVENT THI S CONTAM NATI ON FROM M GRATI NG OFF COF
RVA.  TH S SYSTEM USES WELLS TO EXTRACT AND | NDECT THE GROUND WATER AND
ACTI VATED CARBON TO REMOVE THE VOC CONTAM NATI ON.

BEHAVI R OF THE CONTAM NATI ON ON THE WESTERN Tl ER OF THE ARSENAL | S

| NFLUENCED BY GROUNDWATER EXTRACTI ON PRACTI CES AND SCHEDULES I N CSC QU2.
DURI NG NOCRVAL OPERATI ONS, SACWSD PUMPS CONSI DERABLY MORE WATER FROM THE
AQUI FER DURI NG THE SUMMER THAN AT OTHER TI MES OF THE YEAR THERE IS
CONCERN THAT DURI NG PERI CDS OF H GH GROUNDWATER EXTRACTI ON, THE

DI RECTI ON OF GROUNDWATER FLOW MAY BE ALTERED, CAUSI NG THE CONTAM NATI ON
ON THE WESTERN TI ER OF THE ARSENAL TO DEFLECT TO THE SQUTH AND PARTI ALLY
BYPASS THE | RONDALE SYSTEM  HOWEVER, DBCP HAS NOT BEEN DETECTED I N CSC
Q2 INTHE VICONTY OF THE | RONDALE SYSTEM | MPROVEMENTS TO THE

| RONDALE SYSTEM TO ENSURE THAT THE ENTI RE CONTAM NATI ON ON THE WESTERN
TIER OF THE ARSENAL | S BEI NG CAPTURED AT ALL TI MES, ARE CURRENTLY BEI NG
EVALUATED UNDER CERCLA AT THE RVA SITE. UNTIL THOSE | MPROVEMENTS ARE

| MPLEMENTED, THE AMOUNT OF CONTAM NATI ON THAT MAY PERI ODI CALLY BYPASS
THE | RONDALE SYSTEM |'S CONSI DERED TO BE | NSI GNI FI CANT COMPARED TO THE
CONTAM NATI ON COM NG FROM OTHER SOURCES | NTO CSC QU2, AND REQUI RES NO
DI FFERENT REMEDY THAN THAT SELECTED FOR THE TCE/ PCE PLUMES.

ONE OF THE CONTAM NANTS DETECTED IN THE CSC QU2 R WAS VI NYL CHLORI DE.
TH' S COVWOUND | S BELI EVED TO BE A BREAKDOWN PRODUCT OF OTHER CHLORI NATED
HYDROCARBONS DETECTED AT THE SITE, SUCH AS ALL FORVB OF DCE. I T WAS
DETECTED ONLY SPORADI CALLY W TH RESPECT TO LOCATI ON AND CONCENTRATI QN,
AND I T D D NOT APPEAR TO DEFI NE A CONTI NUQUS PLUME. THE FOCUS CF TH S
ROD IS ON THE KNOWN PLUMES OF CHLORI NATED VOCS, ALTHOUGH THE REMEDI AL
ACTI ONS WERE ALSO EVALUATED BASED ON THEI R ABI LI TY TO REMOVE VI NYL
CHLORIDE IF IT IS PRESENT. THE PREVI QUS ROD PROVI DES THE ABI LI TY TO
REMOVE VI NYL CHLORI DE FROM THE SACWED WATER SUPPLY | F I T BECOMVES A
HEALTH THREAT.

#SSR
SUMVARY COF SI TE RI SKS

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM BOTH QU2 AND
QU3, | F NOT ADDRESSED BY | MPLEMENTI NG THE RESPONSE ACTI ON SELECTED | N
TH S RCD, MAY PRESENT AN | MM NENT AND SUBSTANTI AL ENDANGERMENT TO PUBLI C
HEALTH, WELFARE AND THE ENVI RONMENT.

CERCLA MANDATES THAT EPA SELECT REMEDI ES THAT PROTECT HUMAN HEALTH AND
THE ENVI RONVENT FROM CURRENT AND POTENTI AL EXPCSURES TO HAZARDQUS
SUBSTANCES. THEREFCORE, EPA HAS CONDUCTED A BASELI NE Rl SK ASSESSMENT
(BRA) TO EVALUATE THE R SK PCSED BY THE PRESENCE OF CONTAM NANTS AT CSC
Q2. THE RI SK ANALYSI S RESULTI NG FROM EPA' S BRA | S USED FOR THE CSC QU2
AND QU3 FS AND FOR THIS ROD. THI' S BRA WAS CARRI ED QUT TO CHARACTER ZE
THE CURRENT AND POTENTI AL THREATS TO HUMAN HEALTH AND THE ENVI RONVENT
VWH CH EXI ST FOR THESE QUS I N THE ABSENCE OF ANY REMEDI AL ACTI ON.

THE MAJOR POTENTI AL HEALTH RI SK TO AREA RESI DENTS | S ASSOCCI ATED W TH
THE USE OF GROUND WATER CONTAM NATED BY VOLATI LE ORGANI C COVMPQUNDS. THE
MAJORI TY OF GROUND WATER FROM CONTAM NATED MUNI Cl PAL VELLS |'S CURRENTLY
TREATED PRI OR TO DI STRI BUTI ON TO THE COWUNI TY. ONE UNTREATED WELL,
SACWED VWELL NO. 18 |'S LOCATED WTHI N THE CSC SI TE AND | S CURRENTLY

| MPACTED FROM CONTAM NATI ON AT THE SITE. APPROXI MATELY 12 REVAI NI NG
RESI DENTS WTH N THE CSC SI TE ARE SCLELY DEPENDANT ON PRI VATE ALLUVI AL
VELLS FOR | NDOOR USE. ENVI RONMENTAL RI SKS WERE NOT CONSI DERED EXCEPT AS
THEY PERTAI N TO RESTORI NG THE GRCUND WATER.  ENVI RONMVENTAL RI SKS FCR
BOTH QU2 AND QU3 WERE NOT CONSI DERED BECAUSE THERE ARE NO | DENTI FI ED
EXPOSURE PATHWAYS BY WHI CH SI GNI FI CANT EXPOSURE TO ENVI RONMENTAL
RECEPTORS COULD OCCUR



El GHT CONTAM NANTS WERE | DENTI FI ED AS CHEM CALS OF CONCERN (CCCS) BASED
ON THEI R TOXI G TY, W DESPREAD OCCURRENCE, OR CONCENTRATI ON. THESE
COWOUNDS ARE PCE, TCE, TCA, DCA, DCE, 1,2-DCE, VC AND BENZENE. THESE
CONTAM NANTS ARE JUDGED TO REPRESENT THE MAJOR POTENTI AL HEALTH RI SKS AT
THE SI TE FOR BOTH QU2 AND QU3.

THE SELECTI ON CRI TERI A USED TO | DENTI FY COCS FOLLOWED THE MOST RECENT
QU DANCE FROM EPA (Rl SK ASSESSMVENT GUI DANCE FOR SUPERFUND ( RAGS), VOLUME
I, HUVAN HEALTH EVALUATI ON MANUAL (PART A) | NTERI M FI NAL

EPA/ 540/ 1- 89/ 002, DECEMBER 1989). A LIST OF ALL CHEM CALS DETECTED

DURI NG THE 1989 RAS SAMPLI NG WAS COWPI LED.  THE LI ST WAS REVI EWVED AND
CHEM CALS WERE ELI M NATED FROM FURTHER CONSI DERATI ON BASED ON QA QC

CRI TERI A, LABCRATCRY CR FI ELD BLANK CONTAM NATI ON, CR FREQUENCY OF
DETECTI ON. A DETECTI ON FREQUENCY COF LESS THAN 10 PERCENT WAS USED I N
THE RA TO ELI M NATE CHEM CALS NOT BELI EVED TO BE REPRESENTATI VE OF SI TE
CONTAM NANTS. ALTHOUGH A 5 PERCENT DETECTI ON FREQUENCY | S RECOMVENDED
BY RAGS REFERENCED ABOVE, TH S RECOMVENDATI ON ALLONS FOR PROFESSI ONAL
JUDGEMENT AND MODI FI CATI ON FOR SPECI FI C SI TES AND CONDI TIONS.  IN THE
CASE OF QU2, SEVERAL YEARS OF SAMPLI NG | NFORVATI ON CONSI STENTLY DETECTED
THE CHEM CALS SELECTED AS COCS. COTHER CHEM CALS HAVE BEEN SPCRADI CALLY
DETECTED AT LOW CONCENTRATI ONS I N THESE SAMPLI NG EFFORTS, BUT THE ElI GHT
COCS SELECTED FOR OU2 ARE REPRESENTATI VE OF H STORI CAL AND CURRENT SI TE
CONTAM NATI ON.  FURTHERMORE, THE CHEM CALS DETECTED AT 5-10 PERCENT
FREQUENCY, EVEN | F THEY WERE | NCLUDED I N THE RA, WOULD HAVE ONLY A

MARG NAL EFFECT ON THE MAGNI TUDE OF POTENTI AL HEALTH RI SKS AT THE SI TE.

THE ElI GAT CHEM CALS REMAI NI NG AFTER TH' S PRELI M NARY REVI EW VWERE CLEARLY
RELEVANT TO THE RA BASED ON TOXI COLOGY, W DESPREAD OCCURRENCE, CR
CONCENTRATI ON.  THEREFORE, NO FURTHER SELECTI ON CRI TERI A WERE APPLI ED.
VINYL CHLORIDE IS | NCLUDED AS A CHEM CAL OF CONCERN EVEN THOUGH | T WAS
ONLY DETECTED I N FI VE PERCENT OF THE WELLS BECAUSE VINYL CHLORIDE IS A
POTENT HUVAN CARCI NOGEN AND RELI ABI LI TY OF THE SAMPLI NG RESULTS FCR
VINYL CHLORI DE IS UNCERTAI N.

TOXI A TY ASSESSMENT

THE COCS ARE A DI VERSE GROUP OF VOLATI LE HALOGENATED HYDROCARBONS AND

SOLVENTS. MOST OF THE COCS ARE CENTRAL NERVQUS SYSTEM DEPRESSANTS AND
El THER LI VER OR KIDNEY TOXINS AT HI GH DOSES. BENZENE IS TOXIC TO THE

BLOOD FOCRM NG SYSTEM

SI X OF THE COCS (PCE, TCE, DCE, DCA, VC AND BENZENE) ARE KNOWN TO CAUSE
CARCI NOGENI C EFFECTS IN ANI MAL STUDIES. OF THE SI X, VINYL CHLOR DE AND
BENZENE ARE BOTH CLASSI FI ED BY EPA AS CLASS A - HUVAN CARCI NOGENS BASED
ON THE WEI GHT- OF- EVI DENCE FCR CARCI NOGENI CI TY.

NON- CARCI NOGENI C EFFECTS - TCE IS A CENTRAL NERVOUS SYSTEM DEPRESSANT | N
HUVANS. | NHALATI ON AND ORAL EXPOSURE STUDI ES | N ANI MALS | NDI CATE THAT
BONE MARROW CENTRAL NERVOUS SYSTEM LIVER, AND KI DNEY ARE THE TARCET
ORGANS. THE PRI NCI PAL TOXI C EFFECTS OF PCE | N HUVANS AND ANI MALS ARE
CENTRAL NERVOUS SYSTEM DEPRESSI ON AND LI VER AND KI DNEY DAMAGE. TCA IS A
CENTRAL NERVOUS SYSTEM DEPRESSANT AT HI GH CONCENTRATI ONS AND ADVERSE
EFFECTS ON THE CARDI OVASCULAR SYSTEM HAVE ALSO BEEN REPORTED. EXPOSURE
TO H GH CONCENTRATI ONS OF DCA HAS BEEN REPORTED TO CAUSE CARDI AC
ARRHYTHM A AND LI VER DAVACGE | N HUVANS. DCE CAN | NDUCE NEUROTOXI O TY
AFTER SHORT- TERM | NHALATI ON EXPCSURE, AND DCE |'S POSSI BLY ASSOCI ATED

W TH LI VER AND KI DNEY TOXI CI TY AFTER REPEATED, LOWLEVEL EXPOSURE I N
HUVANS. BENZENE HAS DEMONSTRATED TOXI C EFFECTS ON THE CENTRAL NERVQUS
SYSTEM BLOOD- FORM NG SYSTEM AND | MMUNE SYSTEM | N BOTH ANI MALS AND
HUVANS. LONG TERM | NHALATI ON OF VI NYL CHLORI DE BY WORKERS | S ASSCClI ATED
W TH LI VER DAMAGE, CENTRAL NERVQUS SYSTEM DI STURBANCES, PULMONARY

I NSUFFI CI ENCY, CARDI OVASCULAR TOXI CI TY, AND OSTEQLYSI S.



CARCI NOGENI C EFFECTS - TCE IS CLASSIFI ED AS A GROUP B2 CARCI NOGEN (A
PROBABLE HUVAN CARCI NOGEN). PCE AND DCA ARE ALSO CLASSI FI ED AS GROUP B
CARCI NOGENS. DCE | S CLASSI FI ED AS A GROUP C CARCI NOGEN (A PCsSI BLE
HUVAN CARCI NOGEN) .  BENZENE AND VI NYL CHLORI DE HAVE BEEN CLASSI FI ED AS
HUVAN CARCI NOGENS (GROUP A). CLASSI FI CATI ON | NTO TH' S CATEGORY MEANS
THAT THERE | S SUFFI Cl ENT EVI DENCE FROM EPI DEM OLOG C STUDI ES TO SUPPORT
A CAUSAL ASSCCI ATI ON BETWEEN THE COVPOUND AND HUNMAN CANCER

Rl SK CHARACTERI ZATI ON FOR QU2 AND QU3

BOTH CARCI NOGENI C AND NON- CARCI NOGENI C HEALTH RI SKS WERE CHARACTERI ZED
FOR TWD EXPCSURE SCENARI CS. CASE 1 REPRESENTS THE MAXI MUM RANCE OF
HEALTH RI SKS LI KELY TO BE ENCOUNTERED BY AN | NDI VI DUAL USI NG UNTREATED
GROUND WATER AS A PRI MARY DOMESTI C WATER SOURCE (OJR2). CASE 2 IS A
CURRENT ESTI MATE OF POTENTI AL HEALTH RI SKS ASSOCI ATED W TH AN UNTREATED
VELL LOCATED AT THE PERI PHERY OF THE CONTAM NATED GROUNDWATER PLUME
(QU3). RISKS WERE CALCULATED FOR EACH CHEM CAL OF CONCERN FOR THE TWD
EXPOSURE PATHWAYS.

NON- CARCI NOGENI C RI SKS - THE POTENTI AL FOR NON- CARCI NOGENI C EFFECTS IS
EVALUATED BY COVPARI NG THE ESTI MATED CHEM CAL EXPCSURE TO THE

APPRCOPRI ATE REFERENCE DOSE (RFD). THE RFD |'S AN ESTI MATE OF A DAILY
EXPOSURE LEVEL FOR AN | NDI VI DUAL THAT IS LI KELY TO BE W THOUT AN
APPRECI ABLE Rl SK OF DELETERI QUS EFFECTS DURI NG A LI FETI ME. RFDS FOR CSC
QU2 AND QU3 COCS ARE PRESENTED I N TABLE 1. THE RATI O OF EXPCSURE TO A
TOXIC TY VALUE |'S DEFI NED AS A HAZARD | NDEX (HI'). THE HAZARD | NDEX | S
BASED ON THE ASSUMPTI ON THAT THERE IS A LEVEL OF EXPOCSURE, THE RFD,
BELOWVWH CH I T | S UNLI KELY FOR ADVERSE HEALTH EFFECTS TO OCCUR | F THE
EXPOSURE EXCEEDS THE RFD ( THE H EXCEEDS 1.0), THERE MAY BE A CONCERN
FOR POTENTI AL NON- CANCER HEALTH EFFECTS.

CARCI NOGENI C RI SKS - POTENTI AL EXCESS CANCER RI SKS ARE ESTI MATED BY
MULTI PLYI NG AN EXPOSURE ESTI MATE BY A CANCER POTENCY FACTOR (CPF), WH CH
HAS BEEN DERI VED FROM El THER HUVAN EPI DEM OLOGY STUDI ES OR EXPERI MENTAL
ANI MAL STUDI ES W TH THE SPECI FI C CHEM CAL UNDER CONSI DERATI ON.  THE CPF
FOR CSC QU2 AND QU3 COCS IS PRESENTED I N TABLE 1. GENERALLY, CANCER

Rl SKS ARE ASSUMED TO BE ADDI Tl VE, AS LONG AS THE EXPCSURES ARE FOR THE
SAME | NDI VI DUALS AND TI ME PERI OD. CARCI NOGENI C RI SKS ARE PRESENTED AS A
PROBABI LI TY VALUE, |.E., THE | NCREASED CHANCE OF CONTRACTI NG SOME FORM
OF CANCER OVER A LI FETI ME.

IN THE RI SK CHARACTERI ZATI ON, THE AGGREGATE CARCI NOGENI C Rl SK DUE TO

| NDI CATOR CONTAM NANTS AT THE SI TE |'S COVPARED TO AN ACCEPTABLE TARGET
RISK. CARCI NOGENI C EFFECTS ARE EVALUATED BASED ON A CALCULATED | NCREASE
IN THE Rl SK OF CONTRACTI NG CANCER THAT |'S A DI RECT RESULT OF EXPOSURE TO
THE COCS AT A SITE. THE EPA HAS DEFI NED AN | NCREASED RI SK, EXCEEDI NG
THE (10-4) TO (10-6) RANGE, DUE TO EXPOSURES AT A SI TE AS BEI NG
UNACCEPTABLE REGARDI NG THE PROTECTI ON OF PUBLI C HEALTH AND THE

ENVI RONVENT.  REMEDI ATI ON ACTI ON OBJECTI VES ARE ESTABLI SHED BASED ON
ARARS (I.E. MCLS AND MCLG AND ACCEPTABLE R SK LEVELS ((I.E. (10-6)),

WH LE ARARS AND THE (10-6) CANCER RI SK PO NT OF DEPARTURE ARE USED AS
THE BASI S FOR DEVELOPI NG PRELI M NARY REMEDI ATI ON GOALS. THE CHANCE OF
ONE PERSON DEVELOPI NG CANCER PER ONE M LLI ON PEOPLE ((OR (10-6)) 1S USED
AS A TARGET VALUE OR PO NT OF DEPARTURE ABOVE WH CH CARCI NOGENI C RI SKS
MAY BE CONSI DERED UNACCEPTABLE. THE (10-6) PO NT OF DEPARTURE |'S USED
FOR DETERM NI NG REVEDI ATI ON GOALS WHEN ARARS ARE NOT AVAI LABLE (1.E., NO
MCLS OR PROPOSED MCLS EXI ST FOR THE | NDI CATOR CONTAM NANT) OR ARE NOT
SUFFI Ol ENTLY PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONVENT BECAUSE OF
THE EXI STENCE OF MULTI PLE CONTAM NANTS AT A SI TE OR MULTI PLE PATHWAYS OF
EXPOSURE.

EXPOSURE ASSESSMENT



ONLY PATHWAYS ASSCCI ATED W TH GROUND WATER USES WERE EVALUATED | N THE
Rl SK ASSESSMENT, AS I T IS THE ONLY CONTAM NATED MEDI UM AT THE SITE. TWD
EXPOSURE SCENARI OS5 WERE DEVELCOPED TO DESCRI BE A RANGE OF POTENTI AL
HEALTH RI SKS. FOR CASE 1, A REASONABLE NMAXI MUM ESTI MATE (RVE) WAS
DEVELCPED BY CALCULATI NG EXPOSURES FROM USE OF A HYPOTHETI CAL PRI VATE
VELL IN QU2 PLACED WTHIN A M XI NG ZONE FOR THE EXI STI NG GROUNDWATER
PLUMES. TH S HYPOTHETI CAL VELL WAS ASSUMED TO BE CONTAM NATED W TH ALL
El GHT CHEM CALS OF CONCERN. THE SECOND EXPOSURE SCENARI O (CASE 2) WAS
DEVELCPED TO PROVI DE | NFORVATI ON REGARDI NG THE POTENTI AL HEALTH RI SKS
ASSCCI ATED W TH SACWSD PRCDUCTI ON WELL SAC-18. TH S WELL IS LOCATED AT
THE PERI PHERY OF THE GROUNDWATER PLUME AND | S CURRENTLY USED AS A
SEASONAL SOURCE COF DAOVESTI C WATER FOR PART CF THE COWUNITY. TCE HAS
BEEN DETECTED AT SAC-18. AVERACGE CONCENTRATI ONS OF TCE RANCE FROM 4

M CROGRAVS/ L TO 6 M CROGRAVS/ L. THE MAXI MUM CONCENTRATI ON OF TCE THAT
HAS BEEN DETECTED AT SAC-18 |S 12 M CROGRAMS/ L. WATER FROM SAC-18 | S
CURRENTLY BLENDED W TH TREATED WATER FROM THE KLEI N WATER TREATMENT
PLANT TO ENSURE THAT ANY POTENTI AL CONTAM NANT CONCENTRATI ONS I N THE
UNTREATED WATER ARE DI LUTED TO SAFE LEVELS. TH' S SCENARI O PROVI DES AN
ESTI MATE OF POTENTI AL HEALTH RI SKS | F THE SAC- 18 WATER WERE TO BE USED
DI RECTLY.

THE TWDO ROUTES OR EXPCSURE PATHWAYS EVALUATED QUANTI TATI VELY WERE:
1. I NGESTI ON CF THE WATER DURI NG NCRVAL RESI DENTI AL USE, AND
2. I NHALATI ON OF VOLATI LES DURI NG SHONERI NG

BASEMENT VOC EXPOSURE WAS NOT EVALUATED FOR TWD REASONS: (1) A VALI DATED
BASEMENT EXPCSURE MODEL WAS NOT AVAI LABLE AT THE TIME THE R SK
ASSESSMENT WAS PREPARED AND (2) GROUNDWATER CONCENTRATI ONS WERE SO LOW
WTH N OU2 THAT THE CONTRI BUTI ON CF THE PATHWAY WAS JUDGED TO NOT

CONTRI BUTE SI GNI FI CANTLY TO THE OVERALL RI SKS AT THE SITE.  SUCH

POTENTI AL RI SKS W LL BE REEVALUATED DURI NG THE 5 YEAR REVI EW TO ENSURE
THE REMEDI ES SELECTED ARE PROTECTI VE.

REPRESENTATI VE EXPCSURE PO NT CONCENTRATI ONS WERE DEVELOPED FROM THE
SAMPLI NG DATA FCR THE CONTAM NANTS OF CONCERN.  FOR CASE 1, THE
CONCENTRATI ONS CF | NDI VI DUAL CONTAM NANTS | N GROUND WATER AT THE
HYPOTHETI CAL VELL WERE SET EQUAL TO THE AR THVETI C AVERACE OF THE

H GHEST CONCENTRATI ONS FROM 3-5 VALI DATED SAMPLES FROM THE 1989 SAMPLI NG
FOR EACH CONTAM NANT OF CONCERN. A RANGE OF SAMPLE NUMBERS WAS USED
BECAUSE THERE WERE DI FFERENT NUMBERS CF VALI DATED SAMPLES FOR EACH
COWOUND. TH S APPRCACH WAS SELECTED TO OBTAIN A RVE ESTI MATE THAT
REFLECTS POTENTI AL M XI NG OF DI FFERENT CONTAM NANTS FROM VAR QUS SOURCES
WTH N THE ALLUVI AL AQU FER OF Q2. WELLS WTH THE H GHEST

CONCENTRATI ONS COF | NDI VI DUAL CONTAM NANTS AND AVERAGE CONTAM NANT
CONCENTRATI ONS CALCULATED FOR THE CASE 1 SCENARI O ARE PRESENTED | N TABLE
2.  THE BEST APPROXI MATION OF THE RVE FOR CASE 1 ASSUMES THAT ALL
CONTAM NANTS OF CONCERN CCOULD BE PRESENT I N A SI NGLE LOCATI ON BUT THAT
THEI R RESPECTI VE CONCENTRATI ONS WOULD NOT LI KELY EXCEED AN AVERAGE OF
THE H GHEST DETECTED VALUES. CONTAM NANT CONCENTRATI ONS USED FCR
CALCULATI NG CASE 2 EXPOSURES ARE PRESENTED I N TABLE 3. THESE ARE 1989
CONCENTRATI ONS MEASURED | N WELL 18.

CALCULATI ONS OF EXPOSURE FROM | NGESTI ON OF GROUND WATER AND | NHALATI ON
OF VOLATI LES WERE BASED ON STANDARD EPA GUI DANCE (Rl SK ASSESSMENT

QU DANCE FOR SUPERFUND (RAGS), VOLUMVE |, HUVAN HEALTH EVALUATI ON MANUAL
(PART A) INTERI M FI NAL EPA/ 540/ 1- 89/ 002, DECEMBER 1989) AND THECRETI CAL
MODELS. EXPOSURES WERE CALCULATED BASED ON EXPCSURE PO NT

CONCENTRATI ONS, AND THE FCOLLOW NG ASSUVPTI ONS FOR EACH EXPOSURE ROUTE:

I NGESTI ON OF GROUND WATER:

I NGESTI ON RATE = 2 LI TERS/ DAY



EXPCSURE FREQUENCY = 365 DAY/ YEAR
EXPOSURE DURATI ON = 30 YEARS
BODY VEI GHT = 70 Kl LOGRAMS

I NHALATI ON DURI NG SHOWERI NG

VENTI LATI ON RATE = 15 LI TERS/ M NUTE

BODY VEI GHT = 70 Kl LOGRAMS

Al R EXCHANGE RATE = 0. 008333 M NUTES-1
SHONER DURATI ON = 15 M NUTES

TOTAL TI ME I N SHOAER ROOM = 20 M NUTES
EXPCSURE FREQUENCY = 365 DAYS/ YEAR
EXPOSURE DURATI ON = 30 YEARS

ADSCRPTI ON RATE ACROSS LUNGS = 100 PERCENT

EXPOSURE ESTI MATES FOR THE CASE 1 SCENARI O FOR BOTH EXPCSURE ROUTES ARE
SUWARI ZED IN TABLE 4. THE HI GHEST CHEM CAL EXPOSURES FOR BOTH RQUTES
VWERE FROM PCE AND TCE. EXPOSURE ESTI MATES FOR THE CASE 2 SCENARI O ARE
PRESENTED I N TABLE 5. THE H GHEST EXPOSURES WERE DUE TO TCA AND TCE.

RESULTS

THE CHRONIC H ESTI MATES FOR CASE 1 | NDI CATED A VERY LOW POTENTI AL FOR
NON- CANCER HEALTH EFFECTS. THE H FOR EACH CONTAM NANT OF CONCERN WAS
LESS THAN 1.0. THE H FOR PCE, HOMNEVER, WAS CONSI DERABLY H GHER THAN
FOR THE OTHER CONTAM NANTS. TH S REFLECTS THE H GHER CONCENTRATI ON CF
PCE IN GROUND WATER. ADDI TION OF HI' S FOR SPECI FI C EXPOSURE RQUTES STI LL
RESULTED IN A H OF LESS THAN 1.0 FCR EACH EXPOCSURE ROUTE, W TH THE
LARGEST COWPONENT OF THE H FOR EACH ROUTE DUE TO PCE. THE CHRONIC HI
ESTI MATES FOR CASE 2 | NDI CATED AN EXTREMELY LOW POTENTI AL FOR

NON- CARCI NOGENI C ADVERSE HEALTH EFFECTS.  THE AGEREGATE H FOR ALL
EXPOSURE RQUTES WAS ALSO SUMMED AND DI D NOT EXCEED 1.0. THE H S FCR
I NDI VI DUAL CONTAM NANTS WERE NEARLY TWD ORDERS OF MAGNI TUDE LOWER THAN
FOR CASE 1. THE I ND VI DUAL AND AGGREGATE H FOR CSC QU2 COCS | S
PRESENTED | N TABLE 6.

THE R SK ASSESSMENT REVEALED THAT DCE, VC, AND TCE PCSE THE MOST

SI GNI FI CANT CARCI NOGENI C RI SKS TO HUMAN HEALTH.  FOR THE CASE 1 EXPCSURE
SCENARI O (RVE) AS SHOMN | N TABLE 6, THE TOTAL EXCESS CANCER R SK

ESTI MATE FOR ALL CHEM CALS VI A | NGESTI ON AND | NHALATI ON WH LE SHOWER! NG
WAS 3.6 X (10-4). FOR THE CASE 2 EXPOSURE SCENARI O (WELL 18) AS SHOM
IN TABLE 7, THE TOTAL EXCESS CANCER RI SK ESTI MATE FOR ALL CHEM CALS VI A
BOTH EXPOSURE PATHWAY ROUTES WAS 2.0 X (10-5).

#SA
SUMVARY COF ALTERNATI VES

THE QU2 FS AND QU3 FS WERE CONDUCTED TO DEVELCP AND EVALUATE REMEDI AL
ALTERNATI VES THAT WOULD EFFECTI VELY M N M ZE THREATS TO AND PROVI DE
ADEQUATE PROTECTI ON OF PUBLI C HEALTH AND THE ENVI RONMENT FROM

CONTAM NATED GROUND WATER LOCATED W THI N THE OPERABLE UNI T BOUNDARI ES.
THE QU2 FS AND QU3 FS WERE CONDUCTED | N THREE PHASES: PHASE I,
DEVELCPMENT OF ALTERNATI VES; PHASE I, SCREENI NG OF ALTERNATI VES; AND
PHASE 11, DETAILED ANALYSI S OF ALTERNATIVES. | N PHASE |, REMEDI AL
ALTERNATI VES WERE ASSEMBLED FROM APPLI CABLE REMVEDI AL TECHNOLOGY PROCESS
OPTI ONS. THESE ALTERNATI VES VERE | NI TI ALLY EVALUATED FOR EFFECTI VENESS,
| MPLEMENTABI LI TY, AND COST IN PHASE II. THE FAVORABLE ALTERNATI VES WERE
THEN EVALUATED I N DETAIL IN PHASE |11 WTH RESPECT TO THE FOLLOWN NG

CRI TERI A SPECI FI ED I N THE NATI ONAL CONTI NGENCY PLAN ( NCP) :

* OVERALL PROTECTI ON COF HUVAN HEALTH AND THE ENVI RONVENT
* COVPLI ANCE W TH ARARS



* LONG TERM EFFECTI VENESS AND PERVANENCE

* REDUCTION OF TOXIQI TY, MOBILITY, OR VOLUME
* SHORT- TERM EFFECTI VENESS

* | MPLEMENTABI LI TY

* cosT

* STATE ACCEPTANCE

* COVMUNI TY ACCEPTANCE

I'N ADDI TI ON TO THE REVEDI AL ALTERNATI VES, THE NCP REQUI RES THAT A
NO- ACTI ON ALTERNATI VE BE CONSI DERED AT EVERY SITE. THE NO ACTI ON
ALTERNATI VE SERVES PRI MARILY AS A PO NT OF COVPARI SON FOR OTHER ALTERNATI VES.

A GROUNDWATER MODEL WAS DEVELCPED FOR THE CSC QU2 SITE AS A TOOL TO AID
I N DETERM NI NG THE RELATI VE EFFECTI VENESS OF THE REMEDI AL ACTI ON
ALTERNATI VES. THI' S MODEL WAS DEVELCPED TO ALLOW COVPARI SON OF THE

DI FFERENT ALTERNATI VES, RATHER THAN TO DEFI NE EXACT AQU FER

CHARACTERI STI CS AT FUTURE TI MES. THE MODEL WAS NOT CALI BRATED, AND NMANY
SI MPLI FI CATI ONS WERE MADE DURI NG | TS DEVELOPMENT. THE MODEL TAKES | NTO
ACCOUNT CONTAM NANT TRANSPCORT BY ADVECTI ON, SORPTI ON, AND DI SPERSI O\
CONTAM NANT DEGRADATI ON FROM SUCH PROCESSES AS BI OLOG CAL AND CHEM CAL
BREAKDOM ARE NOT ACCOUNTED FOR BY THE MCDEL. QUTPUT FROM THE MODEL IS
USEFUL TO G VE A GENERAL | DEA OF CONTAM NANT TRANSPORT AND REMOVAL RATES
RESULTI NG FROM REMEDI AL ACTIONS WTHIN CSC Q2. TH' S | NFORVATI ON HAS
BEEN USED TO COVWPARE THE EFFECTI VENESS OF THE VAR OQUS TREATMENT
ALTERNATI VES. THE PREDI CTED AQUI FER RESTORATI ON Tl ME PERI CDS DERI VED
FOR THE VARl QUS ALTERNATI VES EVALUATED IN THE OU2 FS WERE USED TO

ESTI MATE DURATI ON OF RESI DENTI AL EXPOSURE EVALUATED IN THE QU3 FS.

REMEDI AL ACTI ON OBJECTI VES AND GOALS

REMEDI AL ACTI ON OBJECTI VES FOR ESTABLI SH NG ACCEPTABLE GROUNDWATER
REMEDI ATI ON AND EXPOSURE LEVELS WERE DEVELOPED FROM APPLI CABLE CR
RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS) AND FROM RI SK- BASED

CONSI DERATI ONS.  THE STANDARDS, REQUI REMENTS, LIM TATIONS, AND CRI TERI A
THAT WERE CONSI DERED TO BE APPLI CABLE OR RELEVANT AND APPRCPRI ATE FCR
REMEDI ATI ON AT CSC QU2 AND CSC QU3 | NCLUDE CHEM CAL, LOCATI ON, AND

ACTI ON- SPECI FI C REQUI REMENTS.

CHEM CAL- SPECI FI C ARARS PERTAI NI NG TO WATER QUALI TY | NCLUDE REQUI REMENTS
FROM THE FEDERAL SAFE DRI NKI NG WATER ACT (SDWA) AND RESOURCE

CONSERVATI ON AND RECOVERY ACT (RCRA). STATE LAWS THAT WERE CONSI DERED
ARE THE STATE PR MARY DRI NKI NG WATER REGULATI ONS AND THE COLORADO WATER
QUALI TY CONTROL ACT. ACCEPTABLE CONCENTRATI ON LI M TS HAVE BEEN

ESTABLI SHED PURSUANT TO THESE LAWS AND ARE RELEVANT AND APPRCPRI ATE | N
ESTABLI SH NG ACCEPTABLE OONCENTRATI ON LEVELS FOR THE ALLUI AL AQUI FER I N
CSC OU2 | N CRDER THAT THE AQUI FER WLL BE RESTORED TO A QUALITY THAT
WLL ALLOVITS FUTURE BENEFI O AL USE. THESE LEVELS ARE ALSO USED I N
ESTABLI SH NG ACCEPTABLE LEVELS OF EXPOSURE FOR | NDOOR USE FOR OU3. THE
LEVELS ESTABLI SHED UNDER THE SDWA ARE REFERRED TO AS MAXI MUM CONTAM NANT
LEVELS (MCLS). MCLS ARE ENFORCEABLE DRI NKI NG WATER STANDARDS THAT
REGULATE PUBLI C DRI NKI NG WATER SUPPLY SYSTEMS. " MAXI MUM CONTAM NANT
LEVEL GOALS (MCLGS), ESTABLI SHED UNDER THE SAFE DRI NKI NG WATER ACT, THAT
ARE SET AT LEVELS ABOVE ZERO, SHALL BE ATTAI NED BY REMEDI AL ACTI ONS FOR
GROUND OR SURFACE WATERS THAT ARE CURRENT OR POTENTI AL SOURCES OF

DRI NKI NG WATER, WHERE THE MCLGS ARE RELEVANT AND APPRCPRI ATE UNDER THE
O ROUMBTANCES OF THE RELEASE BASED ON THE FACTCRS IN S 300. 400( Q) (2).

I F AN MCLG | S DETERM NED NOT TO BE RELEVANT AND APPROPRI ATE, THE
CORRESPONDI NG MAXI MUM CONTAM NANT LEVEL (MCL) SHALL BE ATTAI NED WHERE
RELEVANT AND APPRCPRI ATE TO THE O ROUMBTANCES OF THE RELEASE. WHERE THE
MCLG FOR A CONTAM NANT HAS BEEN SET AT A LEVEL OF ZERO, THE ML
PROMULGATED FOR THAT CONTAM NANT UNDER THE SAFE DRI NKI NG WATER ACT SHALL
BE ATTAI NED BY REMEDI AL ACTI ONS FOR GROUND OR SURFACE WATERS THAT ARE
CURRENT CR POTENTI AL SOURCES OF DRI NKI NG WATER, WHERE THE MCL 1S



RELEVANT AND APPRCPRI ATE UNDER THE Cl ROUVBTANCES OF THE RELEASE BASED ON
THE FACTORS IN S 300.400(G) (2). | N CASES | N\VOLVI NG MULTI PLE

CONTAM NANTS OR PATHWAYS WHERE ATTAI NVENT OF CHEM CAL- SPECI FI C ARARS
WLL RESULT I N CUMULATI VE RISK | N EXCESS OF (10-4), CRITERIA IN
PARAGRAPH S 300. 400(E) (2) (1) (A) OF TH'S SECTI ON MAY ALSO BE CONSI DERED
WHEN DETERM NI NG THE CLEANUP LEVEL TO BE ATTAI NED." (40 CFR 300. 430
(E)(2)(1)(B)). UNDER THE SDWA, MCLS HAVE BEEN ESTABLI SHED FOR DCE, TCA,
TCE, BENZENE AND VI NYL CHLORI DE. CUMULATI VE CARCI NOGENI C RI SK FOR THESE
COVPOUNDS ASSOCI ATED W TH THE REMEDI ATI ON LEVELS THROUGH | NGESTI ON AND

| NHALATI ON DURI NG SHOMERI NG |'S ESTI MATED AT 1 X (10-4). SINCE TH'S R SK
|' S CONSI DERED TO BE PROTECTI VE, MCLS FOR THESE CHEM CALS ARE USED FOR
ESTABLI SHI NG ACCEPTABLE REMEDI ATI ON AND EXPOSURE LEVELS.

I F NO ARAR COVERS A PARTI CULAR SI TUATION, OR | F AN ARAR |'S NOT

SUFFI O ENT TO PROTECT PUBLI C HEALTH OR THE ENVI RONVENT, PROPOSED
STANDARDS, CRI TERI A, GUI DANCE AND ADVI SORI ES ARE USED AS "TO BE

CONS| DERED' OR TBCS TO PROVI DE A STANDARD CR GOAL. PROPOSED MCLS UNDER
THE SDWA ARE CONSI DERED TO BE TBCS | N ESTABLI SHI NG ACCEPTABLE
CONCENTRATI ON LEVELS FOR THOSE COVPOUNDS W THOUT A PROVULGATED MCL OR
STATE STANDARD. FOR THOSE CONTAM NANTS W THOUT TBCS, ACCEPTABLE LEVELS
MAY BE DERI VED BASED ON THE (10-6) R SK LEVEL. BECAUSE CLEAN- UP CAN
ONLY BE VER FI ED DOM TO THE LABORATORY ANALYTI CAL DETECTION LIMT, IT
|'S | MPORTANT THAT DETECTI ON LIM TS ARE El THER EQUI VALENT TO OR LESS THAN
THE REMEDI ATI ON LEVELS FOR THE COCS. FOR TH'S SITE, | T WAS ASSUMVED THAT
SAVPLES W LL BE ANALYZED UNDER THE CONTRACT LABORATORY PROGRAM ( CLP)

USI NG El THER ROUTI NE ANALYTI CAL SERVI CES (RAS) OR SPECI AL ANALYTI CAL
SERVI CES (SAS) PROTOCOLS, AND THAT METHOD DETECTI ON LIM TS AS SUGGESTED
BY EPA METHODS W LL BE ATTAI NABLE. ACCEPTABLE REMEDI ATI ON AND EXPCSURE
LEVELS AND APPROPRI ATE ANALYTI CAL METHODS AND THEI R DETECTI ON LIM TS FOR
THE COCS AT TH'S SI TE ARE PRESENTED | N TABLE 8 ALONG W TH THE GOVERNI NG
ARAR (I F AVAI LABLE).

THE FOLLOW NG REMEDI AL ACTI ON CBJECTI VES WERE | DENTI FI ED FCR BOTH CSC
QU2 AND QUB:

1. PREVENT THE | NGESTI ON AND | NHALATI ON THROUGH SHOWERI NG OF CHEM CALS
OF CONCERN | N EXCESS OF LEVELS SPECI FIED I N TABLE 8 AND A TOTAL

CARCI NOGENI C RI SK | N EXCESS OF (10-4) TO (10-6). TH S REMEDI AL ACTI ON
OBJECTI VE WLL BE ADDRESSED UNDER CSC OU3.

2. RESTORE THE ALLUVI AL AQUI FER FOR CHEM CALS OF CONCERN TO LEVELS
SPECI FIED I N TABLE 8 AND TO LEVELS WH CH POSE A (10-4) TO (10-6) TOTAL
EXCESS CANCER RI SK.  THI' S REMEDI AL ACTI ON OBJECTI VE | S ADDRESSED UNDER
CSC Qu2.

3. PREVENT M GRATI ON OF CONTAM NANTS | N EXCESS OF LEVELS SPECI FI ED I N
TABLE 8. TH' S REMEDI AL ACTI ON CBJECTI VE | S ADDRESSED UNDER CSC
OU2. TABLE 8 REMEDI ATI ON LEVELS FOR CSC QU2.

REMEDI AL ALTERNATI VES
OPERABLE UNIT 2 - VOC GROUNDWATER PLUME

FOR CPERABLE UNIT 2, THREE REMEDI AL ALTERNATI VES WERE CONSI DERED FCR
DETAI LED EVALUATI ON AND ARE DESCRI BED BELON  ALL ALTERNATI VES PERTAI N
TO GROUNDWATER REMEDI ATI ON.  THREE DI FFERENT TREATMENT TECHNOLOG ES WERE
EVALUATED UNDER THESE ALTERNATI VES FCR TREATI NG CONTAM NATED GROUND
WATER ASSOCI ATED WTH THE PCE PLUME. | N EVALUATI NG THESE ALTERNATI VES,

I T WAS ASSUMED THAT REMEDI AL ACTI ON CBJECTI VES FOR QU1 AND QU3 WOULD BE
MET. THESE OBJECTI VES | NCLUDE PREVENTI NG THE M GRATI ON OF CONTAM NATED
GROUND WATER FROM QUL | NTO QU2, AND PROTECTI NG RESI DENTS CURRENTLY USI NG
SHALLOW ALLUVI AL VELLS FROM EXPCSURES TO CONTAM NATED GROUND WATER.



GROUNDWATER CONTAM NATI ON | N CSC QU2 CAN BE VI EWED AS THREE SEPARATE
PROBLEMS: 1) TCE AND OTHER VOCS ENTERI NG THE SI TE FROM A SOURCE TO THE
SQUTH, 2) A PCE PLUME AND UNKNOWN SOURCE NEAR 56TH AVENUE AND QUEBEC
STREET, AND 3) CONTAM NATI ON CURRENTLY EXI STING IN THE AQU FER  TCE
ENTERI NG THE SI TE FROM THE SOUTH W LL BE ADDRESSED BY THE CSC QU1 RCD.

I T HAS BEEN ASSUMED IN THI'S ROD THAT THE TCE WLL BE PREVENTED FROM
ENTERI NG THE CSC QU2 SI TE THROUGH REMEDI AL ACTIVITIES AT THE CSC QU1
SITE. REMEDI AL ALTERNATI VES THAT HAVE BEEN | DENTIFIED IN THE CSC QU1 FS
TO ACH EVE TH S OBJECTI VE | NVOLVE THE | NSTALLATI ON OF GROUND WATER PUWP
AND TREAT SYSTEMS AT OR NEAR THE CSC PROPERTY AND AT SAND CREEK.
BECAUSE THESE ACTI VI TI ES WLL BE CONDUCTED UNDER ANOTHER RCD,

ALTERNATI VES DEVELOPED IN THI S RCD DO NOT | NCLUDE TCE TREATMENT AS | T
ENTERS THE CSC QU2 SI TE.

THE SECOND PROBLEM THE PCE PLUME AND UNKNOWN SOURCE NEAR 56TH AVENUE
AND QUEBEC STREET, | S ADDRESSED BY TH S ROD.

THE FI NAL PROBLEM REMEDI ATI ON OF THE EXI STI NG PLUME IN CSC QU2, IS
ALREADY BElI NG ADDRESSED, | N PART, BY OPERATI ON OF THE KLEI N WATER
TREATMENT PLANT. GROUND WATER FROM SACWSD SUPPLY VELLS IS PUMPED TO THE
KLEI N WATER TREATMENT PLANT FOR TREATMENT BEFORE | T ENTERS THE MUNI Cl PAL
DI STRI BUTI ON SYSTEM  SACWSD SUPPLI ES NEARLY ALL OF THE RESI DENCES I N
CSC QU2 W TH DOMESTI C WATER AND REPRESENTS BY FAR THE LARGEST DEMAND ON
THE AQUI FER AT THIS SITE. TO MEET THE WATER DEVMAND, SACWSD EXTRACTI ON
VELLS HAVE BEEN LOCATED I N H GHLY TRANSM SSI VE AREAS CF THE AQUI FER,
MOST NOTABLY THE PALEOCCHANNEL THAT RUNS NORTH APPROXI MATELY BENEATH
QUEBEC STREET. BECAUSE CONTAM NANT PLUMES IN THE AQU FER WLL TEND TO
M GRATE MOST QUI CKLY THROUGH THESE HI GHLY TRANSM SSI VE PORTI ONS OF THE
AQUI FER, THE SACWED EXTRACTI ON WELLS ARE FORTU TOUSLY OPTI VALLY LOCATED
TO CAPTURE CONTAM NATED GROUND WATER AS VELL. | T WOULD BE DI FFI CULT TO
LOCATE ADDI TI ONAL EXTRACTI ON VELLS THROUGHOUT CSC QU2 TO ACHI EVE BETTER
CONTAM NANT CAPTURE THAN WHAT | S CURRENTLY BEI NG DONE BY THE SACWED
WELLS. THE KLEIN PLANT |'S ALSO LARGE ENQUGH (12 M LLI ON GALLONS PER
DAY, NMAXI MUM CAPACI TY) THAT CONSTRUCTI ON OF ADDI TI ONAL TREATMENT

FACI LI TTES WLL NOT PROVI DE SI GNI FI CANTLY MORE EFFECTI VE OR QUI CKER
REMEDI ATI ON.  THEREFORE, OPTI ONS FCR REMEDI ATI NG THE PLUME CENTER ON

I NCREASED PUVPI NG OF SACWSD VELLS THAT FEED THE KLEI N WATER TREATMENT PLANT.

EACH REMEDI AL ALTERNATI VE | NCLUDES THE FOLLOWN NG COVMON ELEMENTS:

* CONTI NUED OPERATI ON OF THE KLEI N WATER TREATMENT PLANT TO
PROTECT MUNI Cl PAL WATER USERS IN CSC Q2. THE KLEI N WATER
TREATMENT PLANT 1S AN ACTI VATED CARBON SYSTEM THAT WAS
I NSTALLED SPECI FI CALLY TO REMOVED CHLCRI NATED HYDROCARBONS
FROM GROUND WATER THAT | S EXTRACTED BY SACWED FOR
MJUNI CI PAL USE.

* MONI TORI NG OF SELECTED WVELLS TO ENSURE THAT THE REMEDI AL
ACTION | S EFFECTI VE AND TO DETERM NE WHEN THE REMEDI AL
ACTI ON CAN BE DI SCONTI NUED BASED ON RECOVERY OF THE
AQUI FER AND ELI M NATI ON OF CONTAM NANT M GRATI ON | NTO OU2.

W TH THE EXCEPTI ON OF THE NO ACTI ON ALTERNATI VE, EACH ALTERNATI VE
FURTHER | NCLUDES THE FOLLOW NG COMMON ELEMENTS:

* ABANDONVENT OF BEDROCK WELLS. | F ANY BEDROCK WELL IS
DETERM NED TO CAUSE CONTAM NATI ON TO FLOW FROM THE
ALLUVI AL TO THE BEDROCK AQUI FER, THE WELL WOULD BE
PROPERLY ABANDONED PROVI DED THAT PERM SSI ON | S GRANTED BY
THE VWELL OAWNER.  THE CRI TERI A FOR BEDROCK WELL ABANDONVENT
W LL BE ESTABLI SHED I N RD.

ALTERNATI VE 1 - NO ACTI ON



A NO ACTI ON REMEDI AL ALTERNATI VE | S REQUI RED BY THE NCP AND | S USED AS A
BASELI NE FOCR COVPARI SON OF OTHER ALTERNATI VES. THE NO ACTI ON

ALTERNATI VE ASSUMES THAT NO REMEDI AL ACTIVI TI ES WLL BE UNDERTAKEN
BEYOND ACTI VI TI ES CURRENTLY BEI NG CONDUCTED OR CURRENTLY PLANNED W TH N
AND QUTSI DE OF CSC QU2. ACTIVITIES CURRENTLY BEI NG CONDUCTED W THI N CSC
QU2 | NCLUDE OPERATI ON CF THE KLEI N WATER TREATMENT PLANT AT | TS CURRENT
RATE OF CPERATI ON TO PROTECT MUNI CI PAL WATER USERS | N CSC QU2;

MONI TORI NG OF SELECTED WVELLS BY SACWED;, AND PROVI DI NG ALTERNATE WATER
SUPPLI ES TO PRI VATE ALLUVI AL VEELL USERS IN CSC Q2. GROUNDWATER

MONI TORI NG WOULD CONTI NUE AT A M NIMUM OF AN ANNUAL BASI S AT

APPROXI MATELY 15 WELLS IN Q2. MEASURED CONCENTRATI ONS WOULD BE USED TO
UPDATE THE PREDI CTI ON OF CONTAM NANT M GRATI ON PATTERNS AND | MPACTS ON
THE SACWSD MUNI Cl PAL WATER SUPPLY SYSTEM

TH' S ALTERNATI VE ASSUMVES THAT REMEDI AL ACTI ON OBJECTI VES WLL BE MET FOR
CSC QU1 AND CSC QU3. THE CSC QU1 REMEDI AL ACTI ON CBJECTI VES | NCLUDE
PREVENTI NG CONTAM NATED GROUND WATER FROM M GRATI NG | NTO CSC QU2 FROM
QUl. IT 1S ASSUMED THAT TH S OBJECTI VE WLL BE MET AND THE SOURCE CF
TCE ENTERI NG CSC QU2 FROM THE SCQUTH W LL BE REMVEDI ATED BY 1993. TH'S
ALLOANS ADEQUATE TI ME FOR REMEDI AL ACTIVI TI ES TO BE | MPLEMENTED | N QUL.
THE REMEDI AL ACTI ON OBJECTI VE FOCR CSC QU3 IS TO REDUCE RI SK TO
ACCEPTABLE LEVELS PCSED BY DOMESTI C USE OF CONTAM NATED GROUND WATER
FROM PRI VATE ALLUVI AL VEELLS. I T IS ASSUMED THAT THI S OGBJECTI VE W LL
ALSO BE MET AND THAT RESI DENCES I N CSC QU2 THAT ARE CURRENTLY DEPENDENT
ON SHALLOW ALLUVI AL VELLS WLL BE PROTECTED FROM EXPCSURES TO

CONTAM NATED GROUND WATER BY CSC QU3 REMEDI AL ACTIONS. TH' S ALTERNATI VE
ALSO ASSUMES THAT THE PCE SOURCE AT 56TH AVENUE AND QUEBEC STREET IS A
DEGRADI NG SCURCE AND W LL NOT BE REMEDI ATED.

UNDER THE NO ACTI ON ALTERNATI VE, NATURAL ATTENUATI ON AND GROUNDWATER
FLOW Al DED BY NORVAL PUWPI NG OF THE AQUI FER BY SACWED AND OPERATI ON CF
THE KLEI N WATER TREATMENT PLANT WOULD BE THE PRI MARY MEANS COF RESTORI NG
THE AQU FER. A PORTI ON OF THE RESI DUAL CONTAM NATI ON I N THE AQUI FER
WOULD BE CAPTURED BY THE SACWSD W THDRAWALS. THI' S WATER WOULD THEN BE
TREATED AT THE KLEI N WATER TREATMENT PLANT PRI OR TO ENTERI NG THE

MUNI CI PAL WATER SUPPLY SYSTEM

THE MODEL RESULTS SHOWED THAT BY THE YEARS 2010/2011, 53 PERCENT OF THE
TCE PLUVE AND 49 PERCENT OF THE PCE PLUME WOULD BE CAPTURED AND

REMEDI ATED BEFORE MOVI NG QUT OF RANGE OF THE SACWSD WELLS FEEDI NG THE
KLEI' N WATER TREATMENT PLANT. MODEL RESULTS PREDI CTED THAT TCE AND PCE
CONCENTRATI ONS WOULD BE REDUCED TO REMEDI ATI ON LEVELS BY THE YEAR 2015,
VWHEN THE PLUME WOULD HAVE MOVED QUT OF THE MODELED AREA. COSTS FOR TH' S
ALTERNATI VE ARE SUMVARI ZED BELOW AND | NCLUDE ANNUAL SAMPLI NG CF 15

EXI STING WELLS. THE LIFE OF TH S ALTERNATI VE WAS ASSUMED TO BE

APPROXI MATELY 20 YEARS BECAUSE THI S | S THE ESTI MATED Tl ME REQUI RED FOR
THE PLUVE TO REACH REMEDI ATI ON LEVELS W TH N THE MODELED AREA.

ASSUMED LI FE OF THE ALTERNATI VE: 20 YEARS

CAPI TAL COSTS: $2, 600
ANNUAL COSTS ( SAMPLI NG & ANALYSI S): $27, 000
PRESENT WORTH OF ANNUAL COSTS: $261, 000

TOTAL CAPI TAL COST AND PRESENT WORTH  $263, 600

TO DETERM NE PRESENT WORTH OF ANNUAL COSTS, PLEASE USE THE FOLLOWN NG
FORMULA WHERE | |'S THE | NTEREST RATE I N DECI MALS AND N |'S THE NUMBER OF
YEARS.

PRESENT WORTH FACTOR = ((1+)N-1)/(1(1+1)N)

ALTERNATI VE 2 - PCE PLUME TREATMENT W TH HYDRAULI C CONTAI NVENT AND
STANDARD PUMPI NG OF SACWSD VEELLS



TH' S ALTERNATI VE | NCLUDES THE EXTRACTI ON OF CONTAM NATED GROUND WATER,
TREATMENT OF THE GROUND WATER, AND REI NJECTI ON OF THE TREATED WATER

TH' S ALTERNATI VE ALSO | NCLUDES THE EXI STI NG AND PLANNED ACTI VI TI ES
DESCRI BED | N ALTERNATI VE 1 PLUS THE CPTI ON TO | NI TI ATE BEDROCK WELL
ABANDONVENT PROGRAMS. THE EXTRACTI ON SYSTEM WOULD BE | NSTALLED TO
EXTRACT THE MAXI MUM AMOUNT OF THE PCE PLUME PCSSI BLE. GROUNDWATER
EXTRACTI ON AND REI NJECTI ON WOULD BE ACCOWPLI SHED THROUGH A SERI ES OF
PUVPI NG AND | NJECTI ON VEELLS WHOSE CONFI GURATI ON WOULD BE DETERM NED

DURI NG REMEDI AL DESI GN.  THE PUMPED WATER WOULD BE COLLECTED I N A HEADER
Pl PE AND TRANSPORTED TO THE TREATMENT SYSTEM TREATED TO HEALTH BASED
LEVELS, AS SPECIFIED IN TABLE 1, AND TRANSPORTED TO THE REI NJECTI ON
VELLS. THE TREATED GROUND WATER WOULD BE REI NJECTED | NTO THE ALLUVI AL
AQUI FER UPGRADI ENT TO ENHANCE FLUSH NG OF CONTAM NATED GROUND WATER

TH' S ALTERNATI VE WOULD BE COPERATI ONAL UNTI L THE PCE PLUME WAS REDUCED TO
REMEDI ATI ON LEVELS | DENTI FIED FOR THI'S SITE I N TABLE 6. FOR THE
PURPOSES OF THE FS EVALUATI ON, AND BASED ON MODEL RESULTS, | T WAS
ASSUMED THAT THE PCE SOURCE WOULD BE REMEDI ATED W THI N El GHT YEARS.
THEREFORE, THE LIFE OF TH S PUMP AND TREAT SYSTEM WAS ASSUMED TO BE

El GHT YEARS. THE MODEL RESULTS SHOMNED THAT BY THE YEAR 2006, 84 PERCENT
OF THE PCE PLUME WOULD BE CAPTURED. AT THI S TI ME, THE MCDEL PREDI CTED
THAT PCE CONCENTRATI ONS WOULD BE BELOW REMEDI ATI ON LEVELS FOR THE QU2

SI TE.

THE TREATED GROUND WATER WOULD BE SAMPLED AS NECESSARY TO SUBSTANTI VELY
COVPLY W TH UNDERGROUND | NJECTI ON CONTROL (U C) REQUI REMENTS (40 CFR
144, AND 146, RCRA REQUI REMENT SECTI ON 3020 AND COLORADO REGULATI ONS 5
OCR 1002-2, 6.1.0; 5 CCR 1002-3 SEC. 10.1.0 AND 6 CCR 1007-3 SECTI ON
100.21(B)). UNDER THESE REQU REMENTS, REI NJECTED GROUND WATER MUST BE
TREATED TO HEALTH BASED LEVELS (1.E. MLGS, MCLS, PROPOSED MCLS AND
(10-6) EXCESS CANCER Rl SK LEVELS).

THE HAZARDOUS AND SCOLI D WASTE AMENDMENTS ( HSWA) | NCLUDE SPECI FI C

PROVI SI ONS RESTRI CTI NG THE LAND DI SPCSAL OF RCRA HAZARDQUS WASTES.
THESE LAND DI SPCSAL RESTRI CTI ONS (LDRS) WERE ADOPTED TO M NI M ZE THE
POTENTI AL OF FUTURE RI SK TO HUVAN HEALTH AND THE ENVI RONMENT BY

REQUI RI NG HAZARDOUS WASTE TREATMENT BEFORE LAND DI SPCSAL. THE ONLY
ON-SI TE PORTI ON OF THE REMEDI AL ACTI ON WHI CH WOULD POTENTI ALLY

CONSTI TUTE LAND DI SPOSAL COR "PLACEMENT" 1S THE DI SCHARGE OF TREATED
WATER TO THE | NJECTI ON TRENCH. HOWEVER, EPA PCLI CY (APPLI CABILITY OF
LAND DI SPCSAL RESTRI CTI ONS TO RCRA AND CERCLA GROUND WATER TREATMENT

I NJECTI ON SUPERFUND MANAGEMENT REVI EW  RECOMVENDATI ON NO. 26 OSVER

DI RECTI VE NO. 9234.1-06, DECEMBER 27, 1989) |S THAT U C RULES TAKE
PRECEDENCE OVER LDRS FOR | NJECTI ON OF HAZARDOUS WASTE | NTO THE GRCUND
WATER. THEREFORE, FOR I NJECTI ON COF THE TREATED WATER, THE LDRS ARE NOT
RELEVANT AND APPROPRI ATE. HOWEVER, AS NOTED PREVI QUSLY, U C REGULATI ONS
ARE APPLI CABLE TO THI S ACTI ON.

COSTS FOR THI'S ALTERNATI VE | NCLUDE MONI TORI NG AND THE EXTRACTI ON AND

I NJECTI ON SYSTEMS ONLY. BECAUSE THI S SYSTEM W LL BE USED I N CONJUNCTI ON
WTH ONE OF THE TREATMENT OPTI ONS DESCRI BED BELOW THE COST OF THE
EXTRACTI ON AND | NJECTI ON SYSTEM HAS BEEN | NCLUDED W TH THE COSTS FOR THE
I NDI VI DUAL TREATMENT OPTI ONS. THESE TREATMENT OPTI ONS ARE PRESENTED | N
THE FOLLOW NG SUB- ALTERNATI VES. COSTS FOR THE EXTRACTI ON AND | NJECTI ON
SYSTEM ARE BASED ON FOUR EXTRACTI ON VELLS AND SI X | NJECTI ON VEELLS, ALL
APPROXI MATELY 70 FEET DEEP.

ALTERNATI VE 2A - PCE PLUME TREATMENT USI NG CARBON ADSCRPTI ON

IN TH S ALTERNATI VE, ACTI VATED CARBON WOULD BE USED TO TREAT

CONTAM NATED GROUND WATER. | NFLUENT FROM THE EXTRACTI ON WELLS WOULD BE
COLLECTED IN A SURGE/ | NLET TANK, AND THEN FI LTERED PRI OR TO ENTERI NG THE
ACTI VATED CARBON CONTACTORS. TREATED WATER EXI TI NG THE CONTACTCORS WOULD
BE SENT TO A PRESSURI ZED STORACGE TANK AND THEN PI PED TO THE | NJECTI ON



VELLS. CARBON I N THE CONTACTORS WOULD REQUI RE REGENERATI ON
APPROXI MATELY EVERY NI NE MONTHS AT AN OFF- SI TE LOCATION. THE LI FE OF
THI' S TREATMENT SYSTEM WAS ESTI MATED TO BE El GHT YEARS.

TH' S TYPE OF TREATMENT | S EFFECTI VE | N TREATI NG CONTAM NATED GROUND
WATER TO HEALTH BASED LEVELS AS PRESENTED | N TABLE 8 FOR ALL CSC QU2
COCS EXCEPT VINYL CHLORIDE. VI NYL CHLORI DE DCES NOT READI LY ADSCRB TO
ACTI VATED CARBON.

COSTS ASSOCI ATED WTH THI S ALTERNATI VE ARE SUMVARI ZED BELOW  COSTS FOR
THE MONI TORI NG ACTI VI TI ES ARE SHOM SEPARATELY, WH LE THE COST CF THE
CARBON ADSORPTI ON SYSTEM | NCLUDES THE GROUNDWATER EXTRACTI ON AND

I NJECTI ON SYSTEM

THE CAPI TAL COSTS FOR THE CARBON TREATMENT SYSTEM | NCLUDE A PACKAGED
GRANULAR ACTI VATED CARBON (GAC) SYSTEM W TH ASSOCI ATED FI LTERS, TANKS,
AND PUWPS; CONSTRUCTI ON EQUI PMENT AND LABOR, LAND AND SI TE DEVELCPIMVENT;
BUI LDI NG AND UTI LI TI ES; CONTRACTOR S COSTS; AND ENG NEERI NG AND DESI G\
ANNUAL AND PERI ODI C COSTS | NCLUDE CPERATI ON AND NMAI NTENANCE AND CARBON
CHANGE- QUTS.  THE COSTS OF THE MONI TORI NG PROGRAM AND THE CARBON
ADSCRPTI ON PROGRAM ARE LI STED BELOW

ASSUMED LI FE OF THE ALTERNATI VE: 20 YEARS

MONI TORI NG PROGRAM (20 YEARS)

CAPI TAL COSTS: $2, 600
ANNUAL COSTS ( SAMPLI NG AND ANALYSIS):  $27, 000
PRESENT WORTH OF ANNUAL COSTS: $261, 000

TOTAL PRESENT WORTH AND CAPI TAL COSTS: $263, 600

CARBON ADSCRPTI ON PROGRAM (8 YEARS)

CAPI TAL COSTS: $1, 910, 000
ANNUAL AND PERI ODI C COSTS: $62, 000

PRESENT WORTH OF ANNUAL AND PERI CDI C COSTS: $1, 230, 000
TOTAL PRESENT WORTH AND CAPI TAL COSTS: $3, 140, 000

ALTERNATI VE 2B - PCE PLUME TREATMENT USI NG UV- OXI DATI ON

IN TH S ALTERNATI VE, CONTAM NATED GROUND WATER WOULD BE TREATED BY

UV- OXI DATI ON. | NFLUENT FROM THE EXTRACTI ON WELLS WOULD BE COLLECTED I N
A SURGE/ | NLET TANK. HYDROGEN PEROXI DE WOULD BE ADDED TO THE | NLET
STREAM VWH CH WOULD THEN BE FI LTERED PRI OR TO ENTERI NG THE TREATMENT
VESSEL. (ZONE WOULD BE GENERATED FROM ATMOSPHERI C Al R AND BUBBLED
THROUGH THE TREATMENT VESSEL, AND W LAMPS WOULD BE | NSERTED | NTO THE
WATER BElI NG TREATED. TREATED WATER WOULD BE ROUTED TO A STCRACGE TANK
AND THEN PUVPED TO THE | NJECTI ON WELLS. EXCESS QZONE FROM THE TREATMENT
VESSEL WOULD BE SENT THROUGH AN CZONE DECOMPCSER PRI OR TO BEI NG

DI SCHARGED TO THE ATMOSPHERE. THI S TYPE OF TECHNOLOGY | S CAPABLE OF
TREATI NG ALL CSC QU2 COCS TO HEALTH BASED LEVELS. EXTENSI VE TESTI NG
HONEVER, WOULD BE REQUI RED TO DETERM NE APPRCPRI ATE ADJUSTMENTS PRI CR TO
FI NAL DESI GN AND CONSTRUCTI ON OF THE SYSTEM

COSTS ASSOCI ATED WTH THI S ALTERNATI VE ARE SUMVARI ZED BELOW  COSTS FOR
THE MONI TORI NG ACTI VI TI ES ARE SHOM SEPARATELY, WH LE THE COST CF THE
UV- OXI DATI ON SYSTEM | NCLUDES THE GROUNDWATER EXTRACTI ON AND | NJECTI ON SYSTEM

THE CAPI TAL COSTS FOR THE UV- OXI DATI ON TREATMENT SYSTEM | NCLUDE

UV- OXI DATI ON UNI TS W TH ASSCCI ATED FI LTERS, TANKS, AND PUMPS;

CONSTRUCTI ON EQUI PMENT AND LABOR, LAND AND SI TE DEVELCPMENT; BU LD NG
AND UTI LI TI ES; CONTRACTOR S COSTS; AND ENG NEERI NG DESI GN. ANNUAL COSTS
COVER OPERATI ON AND NAI NTENANCE, | NCLUDI NG PONER REQUI REMENTS FOR



OPERATI ON OF THE WV LI GHTS AND (ZONE GENERATI ON.  THE COSTS OF THE
MONI TORI NG PROGRAM AND THE UV- OXI DATI ON PROGRAM ARE LI STED BELOW

ASSUMED LI FE OF THE ALTERNATI VE: 20 YEARS

MONI TORI NG PROGRAM (20 YEARS)

CAPI TAL COSTS: $2, 600
ANNUAL COSTS ( SAMPLI NG AND ANALYSIS):  $27, 000
PRESENT WORTH OF ANNUAL COSTS: 261, 000

TOTAL PRESENT WORTH AND CAPI TAL COSTS: $263, 600

UV- OXI DATI ON PROGRAM (8 YEARS)

CAPI TAL COSTS: $1, 950, 000
ANNUAL AND PERI ODI C COSTS: $277, 000
PRESENT WORTH OF ANNUAL AND PERI CDI C COSTS: 1, 310, 000
TOTAL PRESENT WORTH AND CAPI TAL COSTS: $3, 260, 000

ALTERNATI VE 2C - PCE PLUME TREATMENT USI NG Al R STRI PPI NG

TH S ALTERNATI VE | NVOLVES TREATMENT COF CONTAM NATED GROUND WATER BY Al R
STRIPPING | NFLUENT FROM THE EXTRACTI ON WELLS WOULD BE COLLECTED IN A
SURGE/ | NLET TANK. EXTRACTED WATER WOULD BE FI LTERED PRI OR TO ENTERI NG
TWO Al R STRI PPI NG TONERS | N PARALLEL, WHERE | T WOULD FLOW DOM THE
PACKI NG BY GRAVI TY. TREATED WATER WOULD BE COLLECTED I N A STORAGE TANK
AND THEN PUVPED TO THE | NJECTI ON VWELLS. Al R WOULD BE FORCED UPWARDS
THROUGH THE COLUWNS W TH AN Al R BLOWER AND WOULD BE DI SCHARGED TO THE
ATMOSPHERE FROM THE TOP OF THE CCOLUWNS.

THE CSC QU2 SITE IS LOCATED I N AN CZONE NON- ATTAI NVENT AREA.  EPA PQLI CY
(CONTROL OF Al R EM SSI ONS FROM SUPERFUND Al R STRI PPERS AT SUPERFUND
GROUNDWATER SI TES, OSWER DI RECTI VE 9355. 0- 28) RECOMMENDS CONTRCLS FOR
AR EM SSI ONS EXCEEDI NG 3 POQUNDS PER HOUR, 15 POUNDS PER DAY AND 10 TONS
PER YEAR THE MAXI MUM UNCONTROLLED VOLATI LE ORGANI C COVPOUND ( VOCO)

EM SSI ONS RATE FROM AN AIR STRIPPING UNIT I N CSC QU2 | S ESTI MATED TO BE
0. 03 POUNDS PER HOUR OR ABQUT 0. 79 POUNDS PER DAY.

COLORADO Al R QUALI TY REGULATI ONS NOS. 1,2,3,7 AND 8 ARE APPLI CABLE
REQUI REMENTS FOR TH'S ACTION.  THE SPECI FI C Cl TATI ONS OF THESE

REGULATI ONS AND THEI R PURPOSE ARE AS FOLLOAS: (A) 5 CCR 1001-5, REG 3,
REQUI RES Al R POLLUTI ON EM SSI ON NOTI CES (APENS); (B) 5 CCR 1001-5 SEC.
VD, REG 3, REGULATES THE ATTAI NVENT AND MAI NTENANCE OF ANY NATI ONAL
AVBI ENT Al R QUALI TY STANDARDS (NAAQS); (C) 5 CCR 1001-9, REG 7,
REGULATES EM SSI ONS OF VOLATI LE COVPOUNDS, REQUI RES A REASONABLE

AVAI LABLE CONTROL TECHNOLOGY ( RACT) EVALUATI ON FOR SOURCES EM TTI NG
GREATER THAN ONE POUND PER DAY; (D) 5 CCR 1001-10, REG 8, REGULATES
VINYL CHLORI DE EM SSI ONS; AND (E) 5 CCR 1001-4, REG 2, REQUI RES THAT
THE DESI GN PROVI DE FOR AN CDOR- FREE OPERATI ON.  FEDERAL ARARS

PERTAI NING TO TH'S ACTI ON | NCLUDE NATI ONAL EM SSI ON STANDARDS FOR
HAZARDOUS Al R POLLUTANTS FOR REGULATI NG VI NYL CHLORI DE EM SSI ONS (40 CFR
61). AR EM SSI ON CONTROLS HAVE NOT BEEN PLANNED FOR THI S ACTI ON AS THE
TOTAL VOC EM SSI ONS ARE CALCULATED TO BE LESS THAN ACCEPTABLE EM SSI ON
RATE LEVELS ALLOWED BY FEDERAL AND STATE REQUI REMENTS. HOWEVER, Al R

EM SSI ON MONI TORI NG W LL BE CONDUCTED TO VER FY THAT EM SSI ONS DO NOT
EXCEED THE STANDARDS,

COSTS ASSOCI ATED WTH THI S ALTERNATI VE ARE SUMVARI ZED BELOW  COSTS FOR
THE MONI TORI NG ACTI VI TI ES ARE SHOM SEPARATELY, WH LE THE COST CF THE
Al'R STRI PPI NG SYSTEM | NCLUDES THE GROUNDWATER EXTRACTI ON AND | NJECTI ON SYSTEM

THE CAPI TAL COSTS FOR THE Al R STRI PPI NG SYSTEM | NCLUDE TWD Al R STRI PPI NG
TONERS W TH ASSOCI ATED FI LTERS, TANKS AND PUWPS; CONSTRUCTI ON EQUI PMENT



AND LABOR, LAND AND SI TE DEVELCPMENT; BU LDI NG AND UTI LI TI ES;

CONTRACTOR S COSTS; AND ENG NEERI NG AND DESI GN.  ANNUAL AND PERI ODI C
COSTS | NCLUDE OPERATI ON AND MAI NTENANCE OF THE SYSTEM  THE COSTS OF THE
MONI TORI NG PROGRAM AND THE Al R STRI PPI NG PROGRAM ARE LI STED BELOW

ASSUMED LI FE OF THE ALTERNATI VE: 20 YEARS

MONI TORI NG PROGRAM (20 YEARS)

CAPI TAL COSTS: $2, 600
ANNUAL COSTS ( SAMPLI NG AND ANALYSIS):  $27, 000
PRESENT WORTH OF ANNUAL COSTS: 261, 000

TOTAL PRESENT WORTH AND CAPI TAL COSTS: $263, 600

Al R STRI PPI NG PROGRAM (8 YEARS)

CAPI TAL COSTS: $1, 410, 000
ANNUAL AND PERI ODI C COSTS: $223, 000
PRESENT WORTH OF ANNUAL AND PERI CDI C COSTS: 1, 010, 000
TOTAL PRESENT WORTH AND CAPI TAL COSTS: $2, 420, 000

ALTERNATI VE 5 - PCE PLUME TREATMENT PLUS | NCREASED PUWPI NG OF SACWSD VEELLS

TH' S ALTERNATI VE COVBI NES PCE SOURCE TREATMENT ( ALTERNATI VE 2) AND

I NCREASED PUVPI NG OF SACWSD WELLS. UNDER TH S ALTERNATI VE, CONTAM NATED
GROUND WATER WOULD BE EXTRACTED TO CAPTURE THE PCE PLUME, TREATED BY Al R
STRI PPI NG AND REI NJECTED, AS DESCRI BED I N ALTERNATI VE 2C. THE EXI STI NG
AND PLANNED ACTI VI TI ES DESCRI BED | N ALTERNATI VE 1 ARE ALSO ASSUMED | N
TH' S ALTERNATI VE PLUS THE CPTION TO | NI TI ATE BEDROCK WELL ABANDONVENT
PROGRAMS. PUWPI NG OF THE SACWSD PRCDUCTI ON VELLS PRESENTLY CONNECTED TO
THE KLEI N WATER TREATMENT PLANT WOULD BE | NCREASED AS PART OF TH' S
ALTERNATI VE, THEREBY ACCELERATI NG THE FLUSH NG OF CONTAM NANTS FROM THE
AQUI FER.  THE EXTRA WATER WOULD BE REI NJECTED I N THE SOUTHERN PORTI ON OF
CSC Qu2.

THE KLEI N WATER TREATMENT PLANT HAS THE CAPACI TY TO TREAT 12 M LLION
GALLONS PER DAY (M3D). THI'S CAPACITY IS ONLY APPROACHED DURI NG THE
SUMVER MONTHS (WHEN WATER DEMAND |S H GH) AND |'S SI GNI FI CANTLY MORE THAN
VWHAT | S NEEDED DURI NG THE FALL, WNTER, AND SPRING  THE AVERAGE ANNUAL
FLOW THRQUGH THE KLEI N WATER TREATMENT PLANT IS 3.8 MaD. TH S

ALTERNATI VE | S BASED ON AN | NCREASE OF THE AVERAGE ANNUAL FLOWTO 4.7
MED. TH S FLOW RATE REPRESENTS THE MAXI MUM PUMPI NG CAPACI TY OF THE
ALLUVI AL AQUI FER BASED ON GRCOUNDWATER MODELI NG THE | NCREASED PUVPI NG
OF THE SACWSD WELLS WOULD BE LI M TED TO THOSE PORTI ONS OF THE FALL,

W NTER, AND SPRI NG MONTHS WHEN WATER DEMAND | S LOW

DURI NG | NCREASED PUWPI NG PERI CDS, ALL OF THE EXTRACTED WATER WOULD BE
TREATED AT THE KLEI N WATER TREATMENT PLANT AND THE EXTRA WATER WOULD BE
REI NJECTED I N THE SOQUTHERN ( UPGRADI ENT) PORTI ON OF CSC OU2. RElI NJECTI ON
OF CLEAN WATER AT THI S LOCATI ON WOULD Al D I N FLUSH NG CONTAM NATED
GROUND WATER TOMRD THE SACWED EXTRACTI ON VELLS. GROUNDWATER

REI NJECTI ON WOULD BE ACCOWPLI SHED BY MULTI PLE | NJECTI ON VWELLS LOCATED TO
AVAO D DEPLETI ON OF THE AQUI FER  TREATED WATER WOULD BE TRANSPORTED TO
THE | NJECTI ON AREA VI A EXI STI NG SACWED WATER MAI NS | N THE SCUTHERN
PORTION OF CSC OU2. ARARS PERTAI NI NG TO REI NJECTI ON OF CONTAM NATED
GROUND WATER ARE | DENTI CAL TO THOSE | DENTI FI ED I N ALTERNATI VE NO. 2.

SOVE PROBLEMS | NHERENT W TH THI' S ALTERNATI VE | NCLUDE | MPACTS ON THE RVA
CONTAM NATI ON ON THE WESTERN Tl ER OF THE ARSENAL (POSSI BLE DI VERSI ON OF
THE PLUVES AROUND THE | RONDALE SYSTEM CONTAI NVENT), POSS| BLE DEPLETI ON
OF THE WATER SUPPLY IN THE AQUI FER, THE VAR ABILITY OF SACWESD PUVPI NG
RATES, AND ADM NI STRATI VE CONSTRAI NTS W TH RESPECT TO WATER RI GHTS.



AS NOTED I N SECTION 5.3 OF THI S RCD, CONTAM NATI ON ON THE WESTERN TI ER
OF THE ARSENAL IS PRESENT TO THE EAST OF CSC G2 ON RVA AND | S BEI NG
CAPTURED AND TREATED BY THE | RONDALE SYSTEM  THERE |'S CONCERN THAT

I NCREASED PUWPI NG OF THE SACWSD WELLS DURI NG THE SUMVER MAY TEMPCRARI LY
ALTER THE DI RECTI ON OF GROUNDWATER FLOW AND CAUSE THI S PLUME TO DEFLECT
TO THE SOQUTH AND PARTI ALLY BYPASS THE | RONDALE SYSTEM | NCREASED

PUWPI NG OF THE SACWED WVELLS DURI NG OTHER TI MES OF THE YEAR MAY CAUSE THE
CONTAM NATI ON ON THE WESTERN Tl ER OF THE ARSENAL TO BYPASS THE | RONDALE
SYSTEM ON A MORE CONS| STENT BASI S AND THEREBY CAUSE | NCREASED

CONTAM NATI ON OF THE AQUIFER I N CSC OQU2. TH S SI TUATI ON WOULD BE

DETRI MENTAL, RATHER THAN BENEFI CI AL TO AQUI FER REMEDI ATI ON EFFCRTS.

POSSI BLE DEPLETI ON OF THE AQUI FER UNDER TH S ALTERNATI VE | S ALSO CF
CONCERN. I T IS BELI EVED THAT CURRENT SACWSD PUMPI NG RATES STRESS THE
AQUI FER TO SUCH A DEGREE THAT THE LOWER PUMPI NG RATES I N FALL, W NTER,
AND SPRI NG ARE NECESSARY TO ALLOW THE AQUI FER TO RECOVER FROM THE H GH
SUMMER PUWPI NG RATES. | NCREASED PUWPI NG DURI NG LOW DEMAND PERI CDS NAY
NOT ALLOW SUFFI G ENT AQUI FER RECOVERY, EVEN W TH REI NJECTI ON OF THE
SURPLUS WATER UPGRADI ENT OF THE EXTRACTI ON WELLS.

AQUI FER DEPLETI ON COULD ALSO OCCUR | F | NJECTI ON PO NTS ARE NOT CORRECTLY
LOCATED TO RETURN SURPLUS EXTRACTED WATER TO THE AREA OF THE AQUI FER
FROM WHI CH | T CAME. DETERM NATI ON CF | NJECTI ON PO NT LOCATI ONS WOULD BE
EXTREMELY DI FFI CULT DUE TO THE PRESENCE OF PALEOCCHANNELS AND VARI ATI ONS
IN THE PERVEABI LI TY OF THE ALLUVI AL AQUI FER

THE | NCREASED PUWPI NG RATE COF 4.7 MED WAS DEVELOPED W TH THE
GROUNDWATER MODEL. WHEN THE MODEL WAS RUN USI NG AN AVERAGE ANNUAL
EXTRACTI ON RATE OF 5.4 M3D, | T PREDI CTED THAT SOME AREAS CF THE AQUI FER
WOULD BECOVE DRY. THE MODEL WAS THEN RUN AT DECREASI NG EXTRACTI ON RATES
UNTIL ALL PORTIONS OF THE AQUI FER REVAI NED SATURATED FOR A PERI OD CF 15
YEARS. THE H GHEST PUMPI NG RATE THAT COULD BE NAI NTAI NED W THOUT

SI GNI FI CANTLY DEPLETI NG THE AQUI FER WAS 4.7 MED. | T SHOULD BE NOTED
THAT TH' S ANALYSI S WAS BASED ON AVERAGE ANNUAL PUMPI NG RATES. DAILY
FLUCTUATI ONS OF SACWED PUMPI NG RATES MAY MAKE | T DI FFI CULT TO EXTRACT
AND | NJECT SURPLUS WATER

A FI NAL CONSI DERATI ON FOR THI S ALTERNATI VE | S THE | MPACT OF WATER

RI GHTS. | NCREASED EXTRACTI ON AND SUBSEQUENT | NJECTI ON OF SURPLUS WATER
WOULD REQUI RE A REVI SI ON OF SACWED S AUGVENTATI ON PLAN. THESE REVI SI ONS
MJST BE MADE THROUGH THE STATE OF COLCORADO WATER COURT AND CAN BECOVE

QU TE LENGTHY AND COSTLY, REQU RING A M NI MUM CF THREE YEARS TO ACCOWPLI SH.

THE MODEL WAS USED TO EVALUATE THE RELATI VE BENEFI TS COF | NCREASI NG THE
PUWPI NG RATE OF SACWED SUPPLY WELLS WHEN DEMAND |S LOW  THE MODEL
RESULTS SHONED THAT BY 2010, 66 PERCENT OF THE TCE PLUME WOULD BE
REMEDI ATED, AND CONCENTRATI ONS WOULD BE REDUCED TO GROUNDWATER

REMEDI ATI ON LEVELS G VEN I N TABLE 8, BEFORE MOVI NG QUT OF THE SACWED
VELLS AREA OF | NFLUENCE. | NCREASED PUVPI NG WOULD ALSO PULL THE PCE
PLUME THROUGH THE AQUI FER FASTER THAN W TH STANDARD SACWSD PUMPI NG
MODELI NG RESULTS | NDI CATED THAT PCE CONCENTRATI ONS WOULD BE REDUCED TO
BELOW REMEDI ATI ON LEVELS BY THE YEAR 2007.

I NCREASED PUVPI NG ALSO REDUCES THE MAXI MUM CONCENTRATI ONS OF TCE BY
APPROXI MATELY 5 M CROGRAMS/ L, ALTHOUGH I T HAS LI TTLE | MPACT ON THE TI ME
REQUI RED TO REDUCE THE CONCENTRATI ON TO GROUNDWATER REMEDI ATI ON LEVELS.
COSTS ASSOCI ATED W TH THI S ALTERNATI VE ARE SUMVARI ZED BELOW

| NCREASED PUWPI NG OF THE KLEI N WATER TREATMENT PLANT

CAPI TAL COSTS: $880, 000
ANNUAL AND PERI ODI C COSTS: $602, 000



PRESENT WORTH OF ANNUAL AND PERI CDI C COSTS: $2, 700, 000
TOTAL PRESENT WORTH AND CAPI TAL COSTS: $3, 580, 000

TOTAL PRESENT WORTH OF Al R STRI PPI NG (8 YEARS)

AND | NCREASED PUMPI NG OF THE KLEI N PLANT (20 YEARS)
(NO MONI TORI NG) : $6, 000, 000

OPERABLE UNIT 3 - RESI DENTI AL EXPOSURE TO CONTAM NATED GROUND WATER

FOR QU3, THREE ALTERNATI VES WERE EVALUATED DURI NG THE DETAI LED ANALYSI S
PHASE OF THE QU3 FS. ALL OF THESE ALTERNATI VES ADDRESS DI RECT EXPOSURE
TO CONTAM NATED GROUND WATER THRCQUGH | NGESTI ON AND | NHALATI ON DURI NG
SHONERING IN THE QU3 FS, THESE ALTERNATI VES ASSUMED THAT RESI DENTS
ALREADY ON THE SACWSD SYSTEM WERE PROVI DED W TH DOMESTI C WATER AT
CONCENTRATI ONS BELOW HEALTH BASED LEVELS (I.E. MCLS, AND PROPCSED MCLS).
TH' S ASSUMPTI ON WAS BASED ON DATA CCOLLECTED BY EPA AND | NFORVATI ON
PROVI DED BY SACWED. HOWEVER, OTHER RESI DENTS STILL DI RECTLY USE
UNTREATED GROUND WATER AND THEREFORE ARE AT RI SK.  UPON REQUEST FOR A
VELL PERM T WTHI N THE CSC SI TE AREA, THE RESI DENT WOULD BE NOTI FI ED BY
THE COLORADO STATE ENG NEERI NG OFFI CE OF THE POTENTI AL HEALTH RI SK
ASSCCI ATED W TH THE CONTAM NATED GROUND WATER UNTI L GROUND WATER | S
CLEANED UP TO FEDERAL AND STATE STANDARDS.

ALTERNATI VE 1 - NO ACTI ON

THE NO- ACTI ON REMEDI AL ALTERNATI VE | S REQUI RED BY THE NCP AND | S USED AS
A BASELI NE FOR COVPARI SON OF OTHER ALTERNATI VES. TH S ALTERNATI VE

REQUI RES NO FURTHER ACTI ON BEYOND THAT WH CH HAS ALREADY BEEN PLANNED.
ACTI VI TI ES CURRENTLY PLANNED | NCLUDE TREATMENT OF CONTAM NATED SO L AND
GROUND WATER WTHI N CSC QU1 TO ACCEPTABLE LEVELS FOR DOVESTI C USE,
PREVENTI ON OF M GRATI ON OF CONTAM NATED GROUND WATER FROM QU1 | NTO QU2,
AND RESTORATI ON OF CONTAM NATED GROUND WATER TO ACCEPTABLE LEVELS FCR
DOMESTI C USE W THI N OU2.

UNDER THI S ALTERNATI VE, RESI DENCES W TH PRI VATE ALLUVI AL VEELLS AS THE
SOLE SOURCE OF DOVESTI C WATER W LL BE SAMPLED AND ANALYZED FOR CHEM CALS
OF CONCERN ON AN ANNUAL BASIS TO MONI TOR LEVELS OF EXPOSURE.

COST ASSOCI ATED WTH THI S ALTERNATI VE ARE SUMVARI ZED BELOW
NO ACTI ON

CAPI TAL COSTS: NONE
ANNUAL OPERATI ON & MAI NTENANCE COSTS:  $21, 600
TOTAL (30- YEAR PRESENT WORTH) COSTS: $332, 000

ALTERNATI VE 2 - CONNECTI ON OF HOVES TO THE SACWSD PUBLI C WATER SYSTEM
AND | NSTALLATI ON OF HOME ACTI VATED TREATMENT UNI TS FOR HOMES NOT READI LY
ACCESSI| BLE TO SACWSD WATER MAI NS.

TH' S ALTERATI VE | NVOLVES CONNECTI NG PRI VATE ALLUVI AL VELL USERS TO THE
SACWED WATER SYSTEM  TH' S ACTIVITY WOULD ENTAI L CONNECTI NG A SERVI CE

LI NE FROM THE HOVE TO THE WATER MAI N AND ACQUI RI NG A TAP FROM SACWED. A
FEE WOULD BE REQUI RED TO PURCHASE THE TAP. TH' S FEE IS USED BY SACWED
FOR PURCHASE, TREATMENT, AND DI STRI BUTI ON OF WATER AND THE | NSTALLATI ON
OF A METER AND SHUTCFF VALVE. CURRENTLY, ALL PRI VATE ALLUVI AL VELL
USERS WTHI N THE CSC SI TE BOUNDARI ES ARE LOCATED W THI N THE SACWSD WATER
DI STRI CT AND HAVE EASY ACCESS TO SACWED WATER MAI NS,

BASED ON GROUNDWATER MODELI NG CONDUCTED | N THE QU2 FS, GROUNDWATER
CONTAM NATION WTHI N THE CSC SI TE HAS THE POTENTI AL TO CONTI NUE TO
ACTI VELY M GRATE NORTHWARD PAST THE CURRENT BOUNDARI ES OF THE CSC SI TE.



I F GROUND WATER CONTI NUES TO M GRATE NORTHWARD, MANY RESI DENTS QUTSI DE
THE CURRENT SI TE BOUNDARI ES MAY BE EXPOSED TO CONTAM NATED WATER
RESULTS FROM THE GROUNDWATER MODELI NG | NDI CATE THAT APPROXI MATELY 20
YEARS WOULD BE REQUI RED FCR THE LAST OF THE GROUNDWATER CONTAM NANTS | N
QU2 TO M GRATE NORTH NORTHWEST OF THE CURRENT SI TE BOUNDARI ES.  NANY
RESI DENTS QUTSI DE THE CURRENT SI TE BOUNDARI ES MAY NOT BE ABLE TO BE
READI LY CONNECTED TO THE SACWSD SYSTEM DUE TO UNAVAI LABI LI TY OF WATER
MAINS. THE UNAVAI LABI LI TY OF WATER MAI NS MAY BE ATTRI BUTED TO THE
SPARSE POPULATI ON CF RESI DENTI AL HOMES NORTH AND NORTHWEST OF THE
CURRENT CSC BOUNDARI ES.

| F PRI VATE WELLS BECOVE CONTAM NATED I N AREAS WHERE I T IS NOT PRACTI CAL
TO CONNECT USERS TO THE SACWSD SYSTEM DUE TO THE SPARSE PCOPULATI ON AND
LACK OF ACCESSI Bl LI TY TO SACWSD WATER, I T IS LI KELY THAT ACTI VATED
CARBON TREATMENT UNI TS WOULD BE | NSTALLED TO TREAT THE CONTAM NATED
GROUND WATER

TH' S ALTERNATI VE WOULD BE EFFECTI VE | N PREVENTI NG PRI VATE ALLUVI AL VELL
USERS FROM BEI NG EXPCSED TO CONTAM NATED GROUND WATER. THI' S ALTERNATI VE
WOULD COVWPLY W TH CHEM CAL- SPECI FI C ARARS.  RESI DENTS WOULD BE PROVI DED
WATER FROM THE SACWED SYSTEM WHI CH | S REQUI RED TO COVPLY W TH FEDERAL
AND STATE REGULATI ON UNDER THE SAFE DRI NKI NG WATER ACT (SDWA) AND THE
PREVI QUS EPA ROD. THI S ALTERNATI VE IS CONSI DERED TO BE A PERVANENT
REMEDY. | T IS TECHNI CALLY AND ADM NI STRATI VELY FEASI BLE. SINCE ALL

EXI STI NG PRI VATE ALLUVI AL VELL USERS W TH CONTAM NATI ON ARE LOCATED NEAR
EXI STI NG WATER MAI' NS, CONNECTI ON TO THE SACWSD SYSTEM CAN BE QUI CKLY AND
EASI LY ACCOVPLI SHED.

COSTS FOR THI'S ALTERNATI VE | NCLUDE THE ACQUI SI TION OF A TAP,
I NSTALLATI ON OF A SERVI CE LI NE FROM THE HOVE TO THE WATER MNAI N,
I NSTALLATI ON OF A SHUT- OFF VALVE, AND | NTERI OR PLUMBI NG FOR 12 KNOM RESI DENCES.

COSTS ASSOCI ATED WTH THI S ALTERNATI VE ARE SUMVARI ZED BELOW
CONNECTI ON OF RESI DENCES TO THE SACWED WATER SYSTEM

CAP| TAL COSTS: $36, 000
ANNUAL COPERATI ON & MAI NTENANCE COSTS:  $5, 520*
TOTAL (30- YEAR PRESENT WORTH) COSTS:  $121, 000
TOTAL PRESENT WORTH AND CAPI TAL COSTS: $157, 000* *

* EPA EXPECTS THE RESI DENTS TO PAY THESE EXPENSES.
** FUTURE COSTS FOR ACTI VATED CARBON TREATMENT UNI TS HAVE NOT BEEN
ESTI MATED.

ALTERNATI VE 3 - | NDI VI DUAL HOVE ACTI VATED CARBON TREATMENT UNI TS

TH S ALTERNATI VE | NVOLVES THE | NSTALLATI ON OF | NDI VI DUAL HOVE ACTI VATED
CARBON TREATMENT UNI TS FOR RESI DENCES DEPENDANT ON ALLUVI AL VEELLS FOR
DOMESTI C PURPCSES.  DQOVESTI C WATER USED FOR DRI NKI NG COCKI NG AND
SHOWERI NG WOULD BE TREATED. | T IS ESTI MATED THAT THE CARBON WOULD BE
REQUI RED TO BE REPLACED APPROXI MATELY THREE TI MES A YEAR

THE ACTI VATED CARBON TREATMENT UNI TS WOULD EFFECTI VELY TREAT THE

CHEM CALS OF CONCERN EXCEPT FOR VI NYL CHLORIDE. VINYL CHLORI DE HAS BEEN
DETECTED SPORADI CALLY THROUGHOUT THE CSC QU2 SITE. MANY OF THE

CHEM CALS OF CONCERN FOR THE SI TE MAY DEGRADE TO VI NYL CHLORI DE UNDER
ANAERCBI C CONDI TI ONS.

DUE TO THE POTENTI AL FOR Bl CDEGRADATI ON OF SI TE CONTAM NANTS TO VI NYL
CHLORI DE AND TO ENSURE THAT UNI TS ARE BEI NG REPLACED IN A TI MELY MANNER,
WATER QUALI TY MONI TORI NG WOULD BE REQUI RED ON A YEARLY BASIS. TH'S
ALTERNATI VE WOULD NOT MEET CHEM CAL- SPECI FI C ARARS RELATED TO VI NYL



CHLORI DE AS PROMULGATED UNDER THE SDWA.
I NDI VI DUAL HOVE ACTI VATED CARBON TREATMENT UNI TS

CAPI TAL COSTS: $24, 000
ANNUAL OPERATI ON & MAI NTENANCE OCSTS:  $30, 600
TOTAL (30- YEAR PRESENT WRTH) CCSTS:  $370, 000
TOTAL PRESENT WORTH AND CAPI TAL COSTS: $394, 000

#SCAA
SUMVARY CF THE COWPARATI VE ANALYSI S OF ALTERNATI VES

THE REMEDI AL ALTERNATI VES DEVELOPED I N THE OU2 FS AND OU3 FS WERE
ANALYZED | N DETAI L USI NG THE NI NE EVALUATI ON CRI TERI A OF THE NCP. THE
RESULTI NG STRENGTHS AND WEAKNESSES OF THE ALTERNATI VES WERE THEN WEI GHED
TO | DENTI FY THE ALTERNATI VE FOR EACH OU WHI CH WOULD PROVI DE THE BEST
BALANCE AMONG THE NINE CRITERIA.  THESE CRI TERIA ARE: 1) OVERALL
PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONMVENT; 2) COWPLI ANCE W TH
APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS (ARARS); 3)

REDUCTI ON OF TOXI O TY, MOBILITY, OR VOLUVE THROUGH TREATMENT; 4)

LONG TERM EFFECTI VENESS AND PERVANENCE; 5) SHORT- TERM EFFECTI VENESS; 6)
| MPLEMENTABI LI TY; 7) COST; 8) STATE ACCEPTANCE; AND 9) COVMUNI TY
ACCEPTANCE. EACH OF THESE CRI TERI A |'S DESCRI BED AND EVALUATED BELOW

OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT ADDRESSES WHETHER
OR NOT A REMEDY PROVI DES ADEQUATE PROTECTI ON AND DESCRI BES HOW Rl SKS
POSED THRQUGH EACH PATHWAY ARE ELI M NATED, REDUCED OR CONTRCLLED.

OPERABLE UNIT 2. OVERALL PROTECTI ON OF HUVAN HEALTH WOULD BE ACH EVED
FOR ALL ALTERNATI VES EXCEPT ALTERNATIVE 1 (NO ACTIQV). ALTHOUGH
OPERATI ON OF THE KLEI' N WATER TREATMENT PLANT AND REMEDI AL ACTI VI TI ES
UNDERTAKEN IN CSC QU3 W LL ENSURE THAT ALL RESIDENTS I N CSC QU2 ARE
PROTECTED FROM CONTAM NATED GROUND WATER, THERE ARE CURRENTLY NO

I NSTI TUTI ONAL CONTROLS TO PRCHI BI T FUTURE USE OF THE AQUI FER  BASED ON
AN ASSESSMENT OF A REASONABLE NAXI MUM EXPOSURE SCENARI O, UNACCEPTABLE
CANCER RISK OF 3 X (10-4) 1S PCSED TO SI TE RESI DENTS. | N ADDI Tl ON,
ALTERNATI VE 1 DOES NOT PROTECT THE ENVI RONMVENT BECAUSE I T DOES NOT
CONTROL, REMEDI ATE AND PREVENT THE PCE PLUME FROM M GRATI NG FURTHER | NTO
AND BEYOND CSC QU2 AND BECOM NG MCRE DI SPERSED | N THE AQUI FER

ALTERNATI VE 5 | NCORPCRATES THE MOST AGGRESSI VE STEPS TO REMEDI ATE BOTH
THE TCE AND THE PCE PLUMES, BUT IN THE PROCESS MAY CAUSE THE

CONTAM NATI ON ON THE WESTERN TI ER OF THE RVA SITE TO MOVE | NTO CSC Q2.
THE RESULTI NG MOVEMENT COF THE CONTAM NATI ON ON THE WESTERN TI ER OF THE
ARSENAL WOULD | NCREASE THE AREAL EXTENT OF THE CONTAM NATI ON, THEREBY

I NCREASI NG THE POTENTI AL RI SKS TO SI TE RESI DENTS AND DI SRUPTI NG THE
REMEDI AL ACTI ONS BEI NG TAKEN ON THE RVA SITE. TH S ALTERNATI VE MAY ALSO
DEPLETE THE AQUI FER BY EXTRACTI NG WATER AT SUCH A RATE THAT THE AQUI FER
MAY RECOVER VERY SLOALY. BECAUSE OF THESE CONSI DERATI ONS THI S

ALTERNATI VE MAY NOT BE PROTECTI VE OF THE ENVI RONMENT.

ALTERNATI VE 2 | S PROTECTI VE OF THE PUBLI C HEALTH AND THE ENVI RONVENT.

TH' S ALTERNATI VE ADDRESSES THE PCE PLUVE W THOUT THE POSSIBILITY OF

I NFLUENCI NG THE CONTAM NATI ON ON THE WESTERN Tl ER OF THE ARSENAL, AND
THEREFORE REPRESENTS THE MOST ADVANTAGEQUS APPROACH. ALL THE TREATMENT
OPTI ONS UNDER CONSI DERATI ON ARE PROTECTI VE AND RECOGNI ZE THAT VI NYL

CHLORI DE WLL NOT BE REMOVED BY ALTERNATI VE 2A, SHOULD | T BECOVE A PRCBLEM

GROUNDWATER CONTAM NATI ON ASSOCI ATED W TH THE CSC PLUME ( ALSO REFERRED
TO AS THE TCE PLUME) SOUTH OF SAND CREEK W LL BE REMEDI ATED BY

ACTI VI TIES UNDERTAKEN I N CSC QU1. SUBSEQUENT TO | MPLEMENTATI ON OF
REMEDI AL ACTI ON AT QU1, GROUND WATER M GRATI NG | NTO OU2 FROM QUL WLL BE



BELOW LEVELS CI TED I N TABLE 8. ALL OF THE ALTERNATI VES FOR CSC QU2
ADEQUATELY ADDRESS REMEDI ATI ON OF THE TCE THAT CURRENTLY EXI STS I N CSC QU2.

OPERABLE UNIT 3. ALTERNATIVE 2 | S PROTECTI VE OF PUBLI C HEALTH. THI' S
ALTERNATI VE ACH EVES THE REMEDI AL ACTI ON OBJECTI VES ESTABLI SHED FCR QU3
FOR ALL CHEM CALS OF CONCERN. ALTERNATIVE 1 1S NOT PROTECTI VE OF PUBLIC
HEALTH. THE RESULTANT RI SK ASSOCI ATED W TH TH S ALTERNATI VE UNDER A RVE
SCENARIO IS 3 X (10-4). ALTERNATIVE 3 IS NOT AS PROTECTI VE BECAUSE THE
CARBON FI LTRATI ON UNI TS WLL NOT EFFECTI VELY TREAT VI NYL CHLORI DE.

COVPLI ANCE W TH ARARS ADDRESSES WHETHER OR NOT A REMEDY WLL MEET ALL
FEDERAL AND STATE ENVI RONMENTAL LAWS ANDY OR PROVI DE GROUNDS FOR A WAI VER

OPERABLE UNIT 2. CHEM CAL- AND ACTI ON- SPECI FI C ARARS FCR CSC QU2

I NCLUDE REQUI REMENTS OF THE SAFE DRI NKI NG WATER ACT, THE UNDERGROUND

I NJECTI ON CONTROL PROGRAM THE STATE OF COLORADO WATER QUALI TY CONTRCL
ACT, AND THE STATE OF COLORADO Al R QUALITY ACT. THESE ARARS REQUI RE
THAT THE AQUI FER BE RESTORED TO DRI NKI NG WATER QUALI TY. ALTERNATI VE 1
DCES NOT COVPLY W TH THESE ARARS BECAUSE THE PCE CONCENTRATI ONS I N THE
AQUI FER WLL | NCREASE ABOVE PROPCSED FEDERAL STANDARDS (1.E. THE
PROPCSED MCL FOR PCE) | N MANY PORTIONS OF THE AQUI FER BECAUSE THE PCE
PLUME WLL CONTI NUE TO M GRATE NORTHWARD. AS THE NO ACTI ON ALTERNATI VE
DCES NOT | NCLUDE TREATMENT CONTRCLS, | T PROVI DES NO REDUCTI ON I N RI SK
AND WOULD NOT COVPLY W TH ARARS. THEREFORE, | T WLL NOT BE DI SCUSSED
FURTHER W TH REGARD TO OPERABLE UNI T 2. ALTERNATI VES UTI LI ZI NG AIR

STRI PPI NG (ALTERNATI VE 2C), THE KLEI N WATER TREATMENT FACI LI TY
(ALTERNATI VE 5) AND UV- OXI DATI ON ( ALTERATI VE 2B) ARE CAPABLE OF REMOVI NG
ALL COCS TO HEALTH BASED LEVELS AND, THEREFORE, WOULD BE I N COVPLI ANCE
W TH FEDERAL AND STATE UNDERGRCOUND | NJECTI ON CONTROL ARARS. ALTERNATI VE
2A WOULD NOT COWMPLY W TH THESE REQUI REMENTS FOR VI NYL CHLORI DE.  CARBON
ADSCRPTI ON ( ALTERNATI VE 2A) CANNOT EFFECTI VELY TREAT VI NYL CHLORI DE TO
HEALTH BASED LEVELS.

OPERABLE UNIT 3. ALTERNATIVE 2 COWPLI ES W TH ARARS FOR ALL CHEM CALS COF
CONCERN BASED ON EXI STING SI TE CONDI TI ONS.  ALTERNATI VE 3 WOULD NOT
COWLY W TH SDWA STANDARDS FOR VI NYL CHLORI DE. ALTERNATI VE 1 WOULD NOT
COWLY W TH ARARS FOR ALL CHEM CALS OF CONCERN. AS THE NO ACTI ON
ALTERNATI VE (ALTERNATI VE 1) DCES NOT REDUCE Sl TE R SKS TO ACCEPTABLE
LEVELS AND DCES NOT COVPLY W TH ARARS FOR CHEM CALS OF CONCERN, IT WLL
NOT BE DI SCUSSED FURTHER FOR OU3.

LONG TERM EFFECTI VENESS AND PERVANENCE REFERS TO THE ABI LI TY OF A REMEDY
TO PROVI DE RELI ABLE PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONMENT OVER TI ME.

OPERABLE UNIT 2. ALTERNATI VES 2A, 2B, AND 2C PROVI DE PERVMANENT REMEDI ES
FOR THE PCE PLUVE. THESE ALTERNATI VES ALL PROVI DE RELI ABLE PROTECTI ON
OF HUMAN HEALTH AND THE ENVI RONVENT OF THE TCE AND PCE PLUMES AND

M N MAL RESI DUAL RI SK.  GROUNDWATER TREATMENT THROUGH ACTI VATED CARBON
(ALTERNATI VE 2A) WOULD RESULT | N RESI DUAL WASTE NMANAGEMENT CF

CONTAM NANTS ADSCRBED TO THE SPENT CARBON FI LTERS BUT PCSES A M NI MAL
RESI DUAL RI SK. UV OXI DATI ON WOULD RESULT | N NO TREATMENT RESI DUAL.

Rl SKS ASSCCI ATED W TH EM SSI ONS FROM Al R STRI PPI NG UNDER ALTERNATI VE 2C
WOULD NOT POSE AN UNACCEPTABLE RI SK TO THE PUBLIC (1.E GREATER THAN 1 X
(10-6). ALTERNATIVE 5 RESULTS I N APPROXI MATELY 5 M CROGRAMS/ L REDUCTI ON
IN TCE I N COVWPARI SON TO ALTERNATI VE 2. TH S ALTERNATI VE, HOMNEVER, MAY
RESULT IN THE M GRATI ON OF THE CONTAM NATI ON ON THE WESTERN Tl ER OF THE
ARSENAL ONTO CSC OU2, RESULTING I N AN | NCREASED RI SK FROM THI S PLUVE.

OPERABLE UNIT 3. ALTERNATIVE 2 WOULD RESULT I N A PERVANENT REMEDY.

ONCE RESI DENCES ARE CONNECTED TO SACWSD, NO ADDI TI ONAL ACTI VI TI ES WOULD

BE REQUI RED. ALTERNATIVE 3 IS NOT A VERY RELI ABLE ALTERNATI VE. CARBON

FI LTERS WOULD BE REQUI RED TO BE REPLACED APPROXI MATELY THREE TI MES PER YEAR



REDUCTION CF TOXICI TY, MOBILITY, OR VOLUVE THROUGH TREATMENT REFERS TO
THE PREFERENCE FOR A REMEDY THAT REDUCES HEALTH HAZARDS, THE MOVEMENT OF
CONTAM NANTS, OR THE QUANTI TY OF CONTAM NANTS AT THE SI TE.

OPERABLE UNIT 2. THE TOXICI TY, MOBILITY AND VOLUME CF CONTAM NANTS W LL
DECREASE UNDER MOST ALTERNATI VES AS A RESULT OF OPERATI ON OF THE KLEIN
WATER TREATMENT PLANT AND THE PCE TREATMENT SYSTEM  ALTERNATI VE 5
REMOVES THE GREATEST NMASS OF CONTAM NATI QN, CLOSELY FOLLOWED BY
ALTERNATI VES 2A, 2B, AND 2C. UNDER ALTERNATI VES 2C AND 5 (AIR

STRI PPING, THE CONTAM NANTS REMOVED FROM THE GROUND WATER WOULD BE

EM TTED TO THE ATMOSPHERE AT ACCEPTABLE EM SSI ON RATES ALTHOUGH THE
TOXIATY, MOBILITY AND VOLUME WOULD NOT BE REDUCED. THE MOBILITY OF
CONTAM NANTS TREATED THROUGH ACTI VATED CARBON ( ALTERNATI VE 2A AND 5)
WOULD BE REDUCED TO NEAR ZERO DURI NG TREATMENT.  ALL ALTERNATI VES

| NCLUDE ACTI VATED CARBON TREATMENT BECAUSE OF OPERATI ON OF THE KLEIN
WATER TREATMENT PLANT, AND ALTERNATI VE 2A | NCLUDES AN ADDI TI ONAL CARBON
TREATMENT SYSTEM TO TREAT THE PCE PLUVE. THE MOBILITY OF THE REMOVED
CONTAM NATI ON IS REDUCED TO NEAR ZERO WHEN I T IS ADSCRBED BY THE CARBON
AND SUBSEQUENTLY DESTROYED DURI NG CARBON REGENERATI ON.  THE MOBI LI TY OF
CONTAM NATI ON DRCPS TO ZERO I N THE UV- OXI DATI ON PROCESS ( ALTERNATI VE 2B)
BECAUSE CONTAM NANTS ARE ACTUALLY DESTROYED RATHER THAN TRANSFERRED TO
ANOTHER MEDI UM

OPERABLE UNIT 3. THE TREATMENT OF CONTAM NATED GROUND WATER | S
DOCUMENTED I N THE CSC QUL AND QU2 RCDS.

SHORT- TERM EFFECTI VENESS ADDRESSES THE PERI CD OF TI ME NEEDED TO COWMPLETE
THE REMEDY, AND ANY ADVERSE EFFECTS TO HUMAN HEALTH AND THE ENVI RONVENT
THAT MAY BE CAUSED DURI NG THE CONSTRUCTI ON AND | MPLEMENTATI ON CF THE REMEDY.

OPERABLE UNIT 2. ALL TREATMENT ALTERNATI VES PROMOTE REMEDI ATI ON OF THE
AQUI FER TO SOVE DEGREE. ALTERNATIVE 5 WOULD REMEDI ATE THE AQUI FER MOST
QUI CKLY AND WOULD REMOVE THE GREATEST MASS OF CONTAM NATI ON (92 PERCENT
OF THE PCE) BY REMEDI ATI NG THE PCE PLUMVE AND | NCREASI NG THE AMOUNT OF
GROUND WATER BEI NG TREATED BY THE KLEI N WATER TREATMENT PLANT. IT IS
ESTI MATED THAT THE PCE PLUME WOULD BE REMEDI ATED I N 17 YEARS AND THE TCE
PLUME WOULD APPROACH REMEDI ATI ON LEVELS I N 25 YEARS. TH S ALTERNATI VE,
HONEVER, HAS THE POTENTI AL TO | NDUCE M GRATI ON OF THE CONTAM NATI ON ON
THE WESTERN TI ER OF RVA I NTO CSC QU2, WH CH WOULD HAVE A DETRI MENTAL
EFFECT ON GROUNDWATER QUALITY IN CSC QU2. I N ADDI TI ON, ALTERNATI VE 5
MAY RESULT I N AQUI FER DEPLETI ON, WHI CH | S UNACCEPTABLE BECAUSE THI S

AQU FER | S THE PRI NCl PAL SOURCE OF WATER FOR COMMERCE CI TY.

ALTERNATI VES 2A AND 2C PROVI DE THE GREATEST DEGREE OF SHORT- TERM

EFFECTI VENESS. DESPI TE THE FACT THAT THESE ALTERNATI VES REQUI RE

SLI GHTLY MORE TI ME TO REMEDI ATE THE AQUI FER THAN ALTERNATI VE 5, THEY
WLL NOT | MPACT WATER AVAI LABI LI TTES OR THE CONTAM NATI ON ON THE WESTERN
TIER OF RVA.  ALTERNATI VE 2B WOULD REQUI RE CONDUCTI NG PI LOT AND

TREATABI LI TY TESTS TO OPTI M ZE TREATMENT. THI S WOULD RESULT I N A DELAY
I'N FI NALI ZI NG REMEDI AL DESI GN PLANS AND | NI TI ATI NG REMEDI AL ACTI O\
APPROXI MATELY 86 PERCENT OF THE PCE PLUVE WOULD BE REMOVED BY

ALTERNATI VES 2A, 2B, AND 2C AND REMEDI ATI ON TI MES ARE ESTI MATED TO BE 20
YEARS FOR PCE AND 30 YEARS FOR TCE. FI ELD AND CONSTRUCTI ON ACTI VI TI ES
ASSCCI ATED W TH ALL OF THESE ALTERNATI VES WOULD NOT | MPACT HUVAN HEALTH
OR THE ENVI RONMENT DURI NG ALTERNATI VE | MPLEMENTATI ON. THE ADVERSE

I MPACT FROM EM SSI ONS TO THE ATMOSPHERE OF ALTERNATI VES 2C AND 5 | S
JUDGED ACCEPTABLE BY FEDERAL AND STATE REQUI REMENTS AND EPA PCLI CY.

OPERABLE UNIT 3. BOTH ALTERNATI VE 2 AND ALTERNATI VE 3 CAN BE
| MPLEMENTED VERY QUI CKLY (I.E., LESS THAN 30 DAYS).

| MPLEMENTABI LI TY REFERS TO THE TECHNI CAL AND ADM NI STRATI VE FEASI BI LI TY
OF A REMEDY. TH S I NCLUDES THE AVAI LABI LI TY OF MATERI ALS AND SERVI CES
NEEDED TO CARRY QUT A REMEDY. | T ALSO | NCLUDES COORDI NATI ON OF FEDERAL,



STATE, AND LOCAL GOVERNVMVENTS TO CLEAN UP THE SI TE.

OPERABLE UNIT 2. ALTERNATIVE 2 | S THE EASI EST TO | MPLEMENT AS

| NSTALLATI ON OF PUVP AND TREAT SYSTEMS | S COWONLY PERFORMED ON SI M LAR
SITES. WTH N THE TREATMENT OPTI ONS, CARBON ADSCRPTI ON AND Al R

STRI PPING WLL BE EASI ER TO | MPLEMENT THAN UV- OXI DATI ON, WH CH WOULD
REQUI RE EXTENS| VE TREATABI LI TY AND PI LOT TESTING  FI NALLY, ALTERNATI VE
5 1S THE MOST DI FFI CULT TO | MPLEMENT BECAUSE SACWED WOULD BE REQUI RED TO
REVI SE | TS WATER AUGVENTATI ON PLAN AND TO REQUEST APPROVAL FROM THE
STATE OF COLCRADO WATER COURT, VH CH WOULD REQUI RE AT A M NI MUM 3 YEARS.
I N ADDI TI ON, TECHNI CAL CONSI DERATI ONS, PRI MARI LY DEPLETI ON OF THE

AQUI FER, MAY PREVENT THI S ALTERNATI VE FROM BEI NG TECHNI CALLY

| MPLEMENTABLE. | NCREASED PUWPI NG OF THE SACWSD EXTRACTI ON WELLS AND THE
POTENTI AL FOR M SPLACED REI NJECTI ON PO NTS COULD RESULT | N AQUI FER
DEPLETI ON. THEREFORE THI' S ALTERNATI VE IS ALSO DI FFI CULT TO | MPLEMENT
FROM A TECHNI CAL STANDPQO NT.

OPERABLE UNIT 3. ALTERNATIVE 2 AND ALTERNATI VE 3 ARE READI LY | MPLEMENTABLE.

COST EVALUATES THE ESTI MATED CAPI TAL AND OPERATI ON AND MAI NTENANCE COSTS
OF EACH ALTERNATI VE I N COVPARI SON TO OTHER EQUALLY PROTECTI VE ALTERNATI VES.

OPERABLE UNIT 2. THE ALTERNATI VE WTH THE GREATEST CAPI TAL COST IS
ALTERNATI VE 5 ($3, 290, 000), PCE PLUME TREATMENT W TH | NCREASED PUMPI NG
OF THE SACWSD VELLS. THE TREATMENT OPTI ON W TH THE GREATEST CAPI TAL
COST |'S UV- OXI DATI ON ( $1, 950, 000), FOLLOWNED BY CARBON ADSORPTI ON

($1, 910, 00) (ALTERNATIVE 2B AND 2A RESPECTI VELY). ALTERNATIVE 2C, AIR
STRI PPI NG HAS THE LONEST CAPI TAL COSTS ($1, 410, 000). THE ALTERNATI VE
W TH THE GREATEST OPERATI ON AND MAI NTENANCE (O&M COSTS |'S ALSO
ALTERNATI VE 5, AND O8%M COSTS ARE ALSO GREATEST FOR UV- OXI DATI ON,
FOLLOWED BY CARBON ADSCORPTI ON, AND Al R STRI PPI NG ( ALTERNATI VES 2B, 2A,
AND 2C, RESPECTI VELY). THE PRESENT WORTH OF THE ALTERNATI VES VAR ES IN
THE SAME MANNER AS CAPI TAL AND O&M COSTS.  SPECIFIC CAPITAL, O& M AND
PRESENT WORTH COSTS FOR ALTERNATI VES 2A, 2B, 2C AND 5 ARE PRESENTED I N
TABLE 9.

OPERABLE UNIT 3. BASED ON PRESENT WORTH COST CALCULATI ONS, ALTERNATI VE
2 |'S APPROXI MATELY THREE TI MES LESS COSTLY THAN ALTERNATI VE 3 BECAUSE
ADDI TI ONAL MONI TORI NG WOULD BE REQUI RED FOR ALTERNATI VE 3. THE CAPI TAL
COSTS FOR ALTERNATI VE 2 ARE APPROXI MATELY $36, 000. THE CAPI TAL COST FOR
ALTERNATIVE 3 | S SLI GHTLY LESS AT $24, 000. ALTERNATIVE 2, HONEVER,

REQUI RES NO O & M COSTS, COWMPARED TO $30, 000 PER YEAR UNDER ALTERNATI VE
3, SINCE MONI TORI NG WOULD NOT BE REQUI RED FOR ALTERNATI VE 2.

SPECI FI C CAPI TAL, O & M AND PRESENT WORTH COSTS FOR ALTERNATI VE 2 AND
ALTERNATI VE 3 ARE PRESENTED I N TABLE 10.

STATE ACCEPTANCE | NDI CATES WHETHER THE STATE AGREES W TH, OPPCSES, OR
HAS NO COMVENT ON THE PREFERRED ALTERNATI VE.

OPERABLE UNIT 2. EPA HAS | NVOLVED THE COLORADO DEPARTMENT OF HEALTH
(CDhH) THROUGHOUT THE RI/FS AND REMEDY SELECTI ON PROCESS. CDH WAS

PROVI DED THE OPPORTUNI TY TO COMMENT ON THE RI/ FS DOCUMENT AND THE
PROPOSED PLAN AND TOOK PART | N THE PUBLI C MEETI NG HELD TO | NFORM THE
PUBLI C OF THE PROPCSED PLAN. CDH SUBM TTED FORMAL COMMENTS TO EPA

DURI NG THE PUBLI C COMVENT PERI CD FOR QU2. | N THESE COMMENTS, CDH

| DENTI FI ED ADDI TI ONAL STATE ARARS WH CH WERE NOT | NCLUDED IN THE QU2 FS.
PRI OR TO PUBLI C RELEASE OF THE OU2 PRCPCSED PLAN, THE STATE OF COLCRADO
(CDH) | NFORMED EPA I N WRI TI NG THAT THE STATE CONCURS W TH EPA' S
PREFERRED ALTERNATI VE, ALTERNATI VE 2C. APPENDI X C CONTAINS THE STATE S
LETTER OF CONCURRENCE W TH THESE RCDS.

OPERABLE UNIT 3. SIMLAR TO OPERABLE UNIT 2, CDH WAS PROVI DED THE



OPPORTUNI TY TO COMVENT ON THE RI/FS DOCUMENT AND PRCPCSED PLAN FOR
OPERABLE UNIT 3. CDH SUBM TTED FORMAL COMMENTS TO EPA DURI NG THE PUBLIC
COWENT PERI OD FOR QU3. | N THESE COMVENTS, CDH REQUESTED CLARI FI CATI ON
REGARDI NG THE | DENTI FI CATI ON OF SPECI FI C RESI DENCES REQUI RI NG CONNECTI ON
TO SACWED. RESPONSES TO THESE SPECI FI C CONCERNS ARE PROVI DED I N THE
RESPONSI VENESS SUMVARY SECTI ON OF THE RCD. PRI OR TO PUBLI C RELEASE CF
THE QU3 PROPCSED PLAN, THE STATE OF COLORADO | NFORMED EPA IN WRI TI NG
THAT THE STATE CONCURS W TH EPA' S PREFERRED ALTERNATI VE, ALTERNATI VE 2.
APPENDI X C CONTAINS THE STATE S LETTER OF CONCURRENCE W TH THESE RCDS.

COMWUNI TY ACCEPTANCE | NCLUDES DETERM NI NG VWH CH COMPONENTS OF THE
ALTERNATI VES | NTERESTED PERSONS I N THE COVWUNI TY SUPPCRT, HAVE
RESERVATI ONS ABQUT, OR OPPCSE.

OPERABLE UNIT 2. EPA SCLICI TED | NPUT FROM THE COMMUNI TY ON THE CLEANUP
METHCDS PRCOPCSED FOR GROUND WATER AT CSC QU2. ONE CITI ZENS' GROUP,

Cl TI ZENS AGAI NST CONTAM NATI ON (CAC), SUBM TTED FORVAL COMMENTS TO EPA
DURI NG THE PUBLI C COMVENT PERI CD. I N THEI R COMMVENTS, THEY | NDI CATED
THAT THEY WERE OPPCSED TO THE LACK CF EM SSI ON CONTROLS ON THE AIR

STRI PPING UNI T PRCPCSED UNDER ALTERNATI VE 2C.  TH S CONCERN | S ADDRESSED
I N THE RESPONS| VENESS SUMVARY SECTION CF TH' S ROD.

OPERABLE UNIT 3. CONCERNS WERE RAI SED BY THE SOUTH ADAMS COUNTY WATER
AND SANI TATI ON DI STRI CT ( SACWED) REGARDI NG THE ACCEPTABI LI TY OF WATER
FROM WELL #18. SACWSD PROVI DED EPA W TH ADDI TI ONAL DATA ON THE WATER
QUALI TY FOR WELL #18. THESE DATA | NDI CATED THAT CONCENTRATI ONS OF TCE
RQUTI NELY FLUCTUATED ABOVE THE MCL OF 5 M CROGRAMS/ L. THE H GHEST
READI NG OF TCE WAS 12 M CROGRAMS/ L. SACWSD WOULD PREFER THAT THE
SELECTED REMEDY | NCLUDETABLE 10 PROVI SI ONS FCR TREATMENT OF WATER FROM
WELL #18. THESE CONCERNS ARE ADDRESSED | N THE RESPONSI VENESS SUMVARY.

#SR
SELECTED REMEDY

EPA HAS SELECTED CSC OJ2 ALTERNATI VE 2C, PCE PLUME TREATMENT BY AIR
STRI PPI NG W TH HYDRAULI C CONTAI NVENT AND STANDARD PUVPI NG OF SACWSD
VELLS, AND CSC QU3 ALTERNATI VE 2, CONNECTI ON OF HOMES TO THE SACWED
WATER SYSTEM AS THE REMEDI ES FOCR CHEM CAL SALES OPERABLE UNIT 2 AND
OPERABLE UNIT 3. THE REMEDY ASSUMES CONTI NUED OPERATI ON OF THE KLEI N
TREATMENT PLANT.

THE REMEDY FOR OPERABLE UNIT 2 IS MADE UP OF THE FOLLON NG COVPONENTS:
* EXTRACTI ON COF CONTAM NATED GROUND WATER BY EXTRACTI ON VELLS
* TREATMENT OF CONTAM NATED GRCUND WATER BY Al R STRI PPI NG

* REI NJECTI ON OF TREATED WATER TO THE AQUI FER BY | NJECTI ON WELLS

TH S REMEDY ALSO | NCLUDES:
* MONI TORI NG OF APPROXI MATELY 15 WELLS ON AT LEAST AN ANNUAL BASI S

* VCOLUNTARY ABANDONMVENT OF BEDROCK WELLS FOR WHI CH CRI TERI A
WLL BE ESTABLI SHED I N RD

THE GROUND WATER EXTRACTI ON SYSTEM W LL BE | NSTALLED TO EXTRACT THE
MAXI MUM AMOUNT OF THE PCE PLUME PCSSIBLE. THE CONFI GURATI ON OF THE
EXTRACTI ON AND | NJECTI ON VELLS W LL BE DETERM NED DURI NG REMEDI AL

DESI GN. THE SYSTEM W LL OPERATE UNTI L CONTAM NANT CONCENTRATI ONS ARE
REDUCED TO SI TE REMEDI ATI ON LEVELS CI TED | N TABLE 8.



TH' S ALTERNATI VE ASSUMES THAT THE REMEDI AL ACTI ON OBJECTI VES FCR CSC QU1
AND CSC QU3 WLL BE MET. THUS, CONTAM NATED GROUND WATER W LL BE
PREVENTED FROM ENTERI NG OJ2 FROM QU1, AND USERS OF SHALLOW ALLUVI AL
VELLS IN QU2 WLL BE PROTECTED. ESTI MATED COST FOR THE SELECTED REMEDY
I'S $2, 683, 600 (| NCLUDES COST OF MONI TORI NG) .

THE REMEDY FOR OPERABLE UNI T 3 CONSI STS OF THE FOLLOW NG COVPONENTS:

* CONNECTI ON OF RESI DENCES CURRENTLY USI NG ALLUVI AL WELLS
FOR DOMESTI C WATER TO THE SACWSD. CURRENTLY, ALL KNOWN
SI TE RESI DENCES CAN BE READI LY CONNECTED TO SACWED WATER

* I NSTALLATI ON OF HOVE ACTI VATED CARBON UNI TS FOR HOMVES NOT
READI LY ACCESSI BLE TO SACWSD.  MONI TOR FCR VI NYL CHLORI DE
TO ENSURE PROTECTI ON OF REMEDY.

* NOTI FI CATI ON OF POTENTI AL HEALTH TREAT.

THE SELECTI ON OF THESE REMEDI ES |'S BASED UPON THE COWPARATI VE ANALYSI S
OF ALTERNATI VES PRESENTED | N THE PREVI QUS SECTI ON. THESE REMEDI ES

PROVI DE THE BEST BALANCE W TH RESPECT TO THE NI NE EVALUATI ON CRI TER A,
ARE PROTECTI VE OF BOTH HUVAN HEALTH AND THE ENVI RONMENT, AND WLL COWLY
W TH ALL | DENTI FI ED STATE AND FEDERAL ARARS.

OPERABLE UNIT 2

THE SELECTED REMEDI AL ALTERNATI VE ( ALTERNATI VE 2C) FOR OPERABLE UNIT 2
ADDRESSES THE PCE PLUVE W THOUT | NFLUENCI NG THE CONTAM NATI ON ON THE
VESTERN TI ER OF RVA.  AIR STRI PPI NG TECHNOLOGY | S THE MOST EFFECTI VE AND
| MPLEMENTABLE TECHNOLOGY FOR REMOVI NG ALL THE COCS | DENTI FI ED FOR QU2.
VOC EM SSI ONS RESULTI NG FROM Al R STRI PPI NG OPERATI ONS W LL RESULT IN
MN ML RSK (I.E. LESS THAN 1 X (10-6) RISK LEVEL). THE SOURCE OF THE
CHEM CAL SALES CO PLUME (ALSO REFERRED TO AS THE TCE PLUME) WLL BE
REMEDI ATED BY ACTI VI TI ES UNDERTAKEN I N CSC QU1. THESE ACTIVITIES WLL
RESULT IN A SI GNI FI CANT REDUCTI ON IN THE MASS OF ALLUVI AL AQUI FER
CONTAM NATION WTHI N QU1. | N ADDI TI ON, GROUNDWATER CONTAM NANTS W THI N
QU1 WLL BE PREVENTED FROM M GRATI NG | NTO Q2. THESE ACTI ONS ARE

CONSI DERED TO BE SUFFI CI ENT W TH REGARD TO ADDRESSI NG GROUNDWATER
CONTAM NATI ON EMANATI NG FROM THE CSC FACI LI TY.

ALTERNATI VE 2C WAS SELECTED OVER ALTERNATI VE 5 DUE TO ADM NI STRATI VE AND
TECHNI CAL | MPLEMENTABI LI TY PROBLEMS ASSOCI ATED W TH ALTERNATI VE 5.
THESE CONCERNS | NCLUDE: (1) A DELAY IN I NI TI ATI NG REMEDI AL ACTI ON
RESULTI NG FROM ADM NI STRATI VE DI FFI CULTI ES | N OBTAI NI NG THE COLCRADO
STATE ENG NEER S COFFI CE APPROVAL FOR SACWSD WATER AUGVENTATI ON PLAN
REVI SI O\, (2) POTENTI AL DEPLETI ON OF THE ALLUMI AL AQUIFER WHICH | S THE
PRI MARY SOURCE OF WATER TO THE RESI DENTS OF COMMERCE CI TY; AND, (3)
POSSI BLE M GRATI ON OF THE RVA CONTAM NATI ON ON THE WESTERN Tl ER OF THE
ARSENAL | NTO QU2. ALTHOUGH ALTERNATI VE 5 WOULD RESTORE THE ALLUVI AL
AQUI FER W TH N OU2 FASTER THAN ALTERNATI VE 2, ALTERNATI VE 5 WAS NOT
SELECTED DUE TO THE | MPLEMENTABI LI TY CONCERNS LI STED ABOVE.

Al R STRI PPI NG WAS SELECTED AS THE MOST APPROPRI ATE TREATMENT TECHNOLOGY
BECAUSE I T | S THE MOST EFFECTI VE TECHNOLOGY TO TREAT CSC QU2 CCCS, IS
READI LY | MPLEMENTABLE AND IS THE LEAST COSTLY TREATMENT TECHNCLOGY.

DESPI TE THE FACT THAT UV- OXI DATI ON REDUCES THE MOBI LI TY OF CONTAM NANTS
MORE EFFECTI VELY THAN Al R STRI PPI NG AND | S PERVANENT, THI'S TECHNOLOGY | S
MORE COSTLY THAN Al R STRI PPI NG AND WOULD REQUI RE EXTENSI VE TESTI NG TO
DETERM NE APPROPRI ATE ADJUSTMENTS FOR TREATMENT.

UNDER ALTERNATI VE 2C, THE TOXICI TY AND VOLUME CF CONTAM NANTS W LL
DECREASE AS A RESULT OF OPERATI NG THE KLEI N WATER TREATMENT PLANT AND
THE PCE TREATMENT SYSTEM  APPROXI MATELY 86 PERCENT OF THE PCE PLUME



WLL BE REMOVED BY TH S ALTERNATI VE. REMEDI ATI ON TI MES ARE ESTI MATED TO
BE 20 YEARS FOR PCE AND 30 YEARS FOR TCE. TH S ALTERNATI VE WLL NOT
RESULT | N UNACCEPTABLE RI SKS TO THE COVWUN TY DURI NG | MPLEMENTATI O\

THE SELECTI ON OF TH S ALTERATI VE (ALTERNATIVE 2C) |S I N KEEPI NG W TH EPA
PCLICY TO ACT QU CKLY AND CAPTURE AS MUCH OF THE PLUME AS POSSI BLE,
BEFORE I T DI LUTES AND DI SPERSES IN THE AQUI FER.  EXPERI ENCE HAS SHOMWN
THAT PREVENTI NG FURTHER M GRATI ON CF CONTAM NATION |'S AN ESSENTI AL
OBJECTI VE FOR ANY AQUI FER REMEDI ATI ON EFFORT. THE MONI TORI NG PORTI ON OF
TH' S ALTERNATI VE FURTHER REFLECTS EPA' S POLI CY THAT DATA SHOULD CONTI NUE
TO BE COLLECTED AT A SITE TO ASSESS CONTAM NANT MOVEMENT AND PREDI CT THE
LI KELY RESPONSE TO EXTRACTI ON.  THI S ALTERNATI VE W LL MEET THE REMEDI AL
ACTI ON GOALS AND OBJECTI VES FOR GROUND WATER I N CSC QU2 QUTLINED I N
SECTION VII OF TH S ROD.

REMEDI ATI ON GOALS AND PERFORVANCE STANDARDS FOR GROUND WATER

REMEDI AL ACTI ON OBJECTI VES. REMEDI AL ACTI ON OBJECTI VES FOR THI S SI TE
ARE PRESENTED | N TABLE 8

AREA OF ATTAI NVENT. THE AREA CF ATTAI NMVENT FOR THE GROUND WATER
REMEDI ATI ON SHALL BE THE CSC OU2 PLUMES EXCEEDI NG GROUND WATER

REMEDI ATI ON LEVELS FOR ALL COCS. LOWLEVEL CONTAM NATI ON NOT CAPTURED
BY THE SACWSD PUVPI NG VELLS WLL BE ALLONED TO FLOW TO THE NORTH AND
NORTHWEST, AND ANY USERS OF WATER EXCEEDI NG ACCEPTABLE CONTAM NANT
CONCENTRATI ON LEVELS AS DEFINED | N TABLE 8, WLL BE PROVI DED W TH
ALTERNATE WATER UNDER QU3. THE ESTI MATED AREA THAT CURRENTLY EXCEEDS
REMEDI ATI ON LEVELS IS SHOAWN ON FIGURES 6 AND 7. THE TCE AND PCE PLUME
AREAS SHOM I N FIGURES 6 AND 7 CURRENTLY | NCLUDE ALL AREAS WHERE OTHER
COCS EXCEED THEI R RESPECTI VE REMEDI ATI ON LEVELS.  TH S AREA MAY BE
REVI SED BASED ON WATER QUALI TY SAMPLI NG DURI NG RD RA.

RESTCORATI ON Tl ME FRAME. THE RESTCRATI ON TI ME FRAME FOR TH S REMEDI AL
ACTION | S ESTI MATED TO BE APPROXI MATELY 20 YEARS FOR THE PCE PLUME AND
30 YEARS FOR THE TCE PLUME

PERFORVANCE STANDARDS. SPECI FI C PERFORVANCE STANDARDS, USED TO ENSURE
ATTAI NVENT OF THE REMEDI AL ACTI ON CBJECTI VES FOR GROUND WATER ARE:

1) REDUCE CONTAM NANT CONCENTRATI ONS | N GROUND WATER W THI N THE AREA OF
ATTAI NMENT TO THE REMEDI ATI ON LEVELS SPECI FI ED | N TABLE 8 AND TO LEVELS
WH CH PRESENT A TOTAL CARCI NOGENI C RI SK OF LESS THAN (10-4) TO (10-6).

2) ENSURE CAPTURE OF THE PCE PLUME W TH N THE AREA OF ATTAI NVENT.

VERI FY THAT PLUME MOVEMENT | S BEI NG CONTROLLED BY MEASURI NG HYDRAULI C
GRADI ENT WTHI N AND QUTSI DE OF THE PLUVE, AND DEMONSTRATI NG THAT THE
GRADI ENT 1S | N\WVARD TOMRD THE PUWPI NG VEELLS.

3) MEET ALL ARARS | DENTIFIED IN TH S ROD FOR THE REMEDI ATI ON OF GROUND
WATER, | NCLUDI NG REQUI REMENTS FCR Al R EM SSI ONS MONI TORI NG AND U C
REQUI REMENTS FOR REI NJECTI ON CF GROUND WATER

4) THE REMEDI AL ACTI ON SHALL BE CONSI DERED COWVPLETE AFTER THE
REMEDI ATI ON LEVELS HAVE BEEN MAI NTAI NED | N ALL COWVPLI ANCE MONI TCRI NG
VELLS FOR FOUR YEARS.

THE EXTRACTI ON SYSTEM SHALL CONTI NUE TO OPERATE UNTI L REMEDI ATI ON LEVELS
HAVE BEEN MAI NTAI NED | N ALL COVPLI ANCE MONI TORI NG VEELLS FOR FQUR
CONSECUTI VE QUARTERS CF SAMPLI NG

AFTER THAT TI ME, GROUND WATER EXTRACTI ON MAY BE TERM NATED UPON APPROVAL
BY EPA. THE REMEDI ATI ON LEVELS MUST THEN BE MET FOR THREE ADDI TI ONAL
YEARS (WTH A SAMPLI NG FREQUENCY TO BE DETERM NED DURI NG RDY RA, BUT



EXPECTED TO BE QUARTERLY), AFTER WH CH THE REMEDI AL ACTI ON MAY BE

CONSI DERED COWVPLETE. AFTER THE REMEDI AL ACTI ON IS COWPLETE, THERE MAY
BE ADDI TI ONAL MONI TORI NG CONDUCTED BY EPA. | F ANY EXCEDENCE OF THE
PERFORVANCE STANDARDS OCCURS I N ANY OF THE COVPLI ANCE MONI TORI NG WELLS
DURI NG TH S THREE- YEAR PERI OD, THE EXTRACTI ON AND TREATMENT SYSTEM SHALL
BE RESTARTED AND OPERATED UNTI L PERFCRMANCE STANDARDS ARE AGAI N ATTAI NED
IN ALL COVPLI ANCE MONI TORI NG VELLS.  THI'S CYCLE SHALL CONTI NUE UNTI L
QUARTERLY MONI TORI NG FOCR ONE YEAR DEMONSTRATES NO EXCEDENCE COF
PERFORVANCE STANDARDS | N THE COVPLI ANCE MONI TORI NG VEELLS.

THE WELLS TO BE USED FOR COVPLI ANCE MONI TORI NG FOR WATER QUALI TY AND
WATER LEVELS W LL BE APPROVED BY EPA DURI NG REVI EW CF THE 60 PERCENT
REMEDI AL DESI GN COVPLETI ON REPCRT, AND WLL, AT A MN MM | NCLUDE WELLS
UPGRADI ENT OF THE PLUVES, W THI N THE PLUMES, ARCUND THE PLUMES, AND
DOMGRADI ENT OF THE PLUMES. ANY STATI STI CAL METHODS TO AVERACGE WELL
CONCENTRATI ONS SHALL BE SPECI FI ED DURI NG RD RA.

THE FI RST REMEDI AL ACTI ON OBJECTI VE, STATED ABOVE, |S TO RESTORE GROUND
WATER TO | TS BENEFI Cl AL USE AS A DRI NKI NG WATER AQUI FER  BASED ON

I NFORVATI ON OBTAI NED DURI NG THE REMEDI AL | NVESTI GATI ON AND A CAREFUL
ANALYSI S OF ALL REMEDI AL ALTERNATI VES, EPA AND THE STATE OF COLORADO
BELI EVE THAT THE SELECTED REMEDY WLL ACH EVE TH' S GBJECTIVE. | T MAY
BECOVE APPARENT, HOWEVER, DURI NG | MPLEMENTATI ON OR OPERATI ON OF THE
GROUND WATER EXTRACTI ON SYSTEMS AND THEI R MODI FI CATI ONS, THAT

CONTAM NANT LEVELS HAVE CEASED TO DECLI NE OR ARE REMAI NI NG CONSTANT AT
LEVELS H GHER THAN THE REMEDI ATI ON GOAL OVER SOME PORTI ON OF THE

CONTAM NATED PLUMES. I N SUCH A CASE, ElI THER OR BOTH CF THE EXTRACTI ON
SYSTEMS' PERFORVANCE STANDARDS ANDY OR REMEDY NMAY BE REEVALUATED. | F NEW
EXTRACTI ON OR REMEDI ATI ON TECHNCLOG ES BECOVE AVAI LABLE IN THE FUTURE
VWH CH WOULD S| GNI FI CANTLY | MPROVE THE REMEDI ATI ON PROCESS ( ALLOW

ATTAI NVENT OF REMEDI ATI ON LEVELS WH CH WERE NOT PREVI QUSLY ATTAI NABLE,
OR EXPEDI TE THE CLEANUP), THE REMEDY W LL BE REEVALUATED IN LI GHT OF THE
NEW | NFCRVATI ON.

THE SELECTED REMEDY WLL | NCLUDE GROUND WATER EXTRACTI ON FOR AN

ESTI MATED PERI OD OF APPROXI MATELY 20 YEARS FOR THE PCE PLUME AND 30
YEARS FOR THE TCE PLUME, DURI NG WHI CH TI ME THE TWD SYSTEMS PERFORNMANCE
WLL BE CAREFULLY MONI TORED ON A REGULAR BASI S AND ADJUSTED AS WARRANTED
BY THE PERFORVANCE DATA COLLECTED DURI NG OPERATI ON.  MODI FI CATI ONS MAY

I NCLUDE ANY OR ALL OF THE FOLLOW NG

A) AT INDI VI DUAL WELLS WHERE CLEANUP GOALS HAVE BEEN ATTAI NED, PUMPI NG
MAY BE DI SCONTI NUED,

B) ALTERNATI NG PUWPI NG AT WELLS TO ELI M NATE STAGNATI ON PO NTS;

C PULSE PUWPI NG TO ALLOW AQUI FER EQUI LI BRATI ON AND TO ALLOW ADSORBED
CONTAM NANTS TO PARTI TI ON | NTO GROUND WATER, AND

D) | NSTALLI NG ADDI TI ONAL EXTRACTI ON WELLS TO FACI LI TATE OR ACCELERATE
CLEANUP OF THE CONTAM NANT PLUVE.

TO ENSURE THAT REMEDI ATI ON LEVELS ARE NAI NTAI NED AT THOSE WELLS WHERE
PUWPI NG HAS CEASED, THOSE WELLS WLL BE MONI TORED EVERY YEAR FOLLOW NG
DI SCONTI NUATI ON OF GROUNDWATER EXTRACTI ON, UNTIL THE REMEDI AL ACTION IS
COVPLETED.

PERFORVANCE AND COWVPLI ANCE SAMPLI NG PROGRAM A SAMPLI NG PROGRAM FCR
MONI TORI NG THE REMEDI AL ACTI ON PERFORVANCE AND FOR DETERM NI NG

COVPLI ANCE W TH THE PERFCRVANCE STANDARDS SHALL BE | MPLEMENTED DURI NG
THE REMEDI AL ACTION. TH S PROGRAM W LL BE DEVELOPED DURI NG REMEDI AL
DESI GN AND SHALL | NCLUDE, AT A MN MJM THE FOLLONW NG  LOCATI ONS COF
PERFORVANCE AND COWVPLI ANCE MONI TORI NG VELLS FOR WATER QUALI TY SAMPLI NG



FREQUENCY CF MONI TORI NG OF PERFORVANCE AND COVPLI ANCE VEELLS, ANALYTI CAL
PARAMETERS ( FOCUSI NG ON COCS W TH POSSI BLE USE OF | NDI CATOR CHEM CALYS) ,
SAMPLI NG FI ELD METHCDS, WATER LEVEL MEASUREMENT FREQUENCY, ANALYTI CAL
METHODS FOR CHEM CAL ANALYSI S (W TH PCSSI BLE USE OF NON- CLP ANALYSI S),
LOCATI ONS AND METHODS FOR WATER LEVEL MEASUREMENT, AND STATI STI CAL
METHCDS FCOR EVALUATI NG DATA. THE PERFCRVANCE AND COVPLI ANCE SAMPLI NG
PROGRAM W LL BE SPECI FI ED I N THE RA WORKPLAN AND MAY BE MODI FI ED DURI NG
THE RA

THE PERFORVMANCE MONI TORI NG SYSTEM W LL BE DESI GNED TO PROVI DE
I NFORVATI ON THAT CAN BE USED TO EVALUATE THE EFFECTI VENESS OF THE
REMEDI AL ACTI ON W TH RESPECT TO THE FCOLLOW NG

* HORI ZONTAL AND VERTI CAL EXTENT OF THE PLUME AND
CONTAM NANT CONCENTRATI ON GRADI ENTS, | NCLUDI NG A MASS
BALANCE CALCULATI ON, | F PCSSI BLE

* RATE AND DI RECTI ON OF CONTAM NANT M GRATI ON

* CHANGES | N CONTAM NANT CONCENTRATI ONS OR DI STRI BUTI ON OVER
TI ME

* EFFECTS OF ANY MODI FI CATI ONS TO THE ORI G NAL REMEDI AL
ACTI ON

OTHER | TEMS TO BE SPECI FI ED | N THE PERFORVANCE MONI TORI NG PLAN | NCLUDE:

* MONI TORI NG OF CONCENTRATI ONS OF | NFLUENT AND EFFLUENT TO
THE PCE PLUME Al R STRI PPER (| NFLUENT WATER CONCENTRATI ON,
AND EFFLUENT WATER AND Al R CONCENTRATI ONS), SO AS TO MEET
AR EM SSI ON STANDARDS.

* CONCENTRATI ONS OF CONTAM NANTS | N GROUND WATER TO BE
REI NJECTED, SO AS TO COVPLY W TH Ul C REQUI REMENTS FOR
REI NJECTED GROUND WATER

* METHODS TO MONI TOR PCSSI BLE M GRATI ON OF CONTAM NANTS TO
THE NORTH AND NORTHWEST OF THE MAI N SACWED PUWPI NG CENTER

OPERABLE UNIT 3

FOR CSC QU3, CONTI NUED OPERATI ON OF THE KLEI N WATER TREATMENT PLANT
(KWI'P) AND CONNECTI ON OF ALLWVI AL VELL USERS TO THE SACWSD WATER SYSTEM
W LL ENSURE THAT ALL RESIDENTS IN CSC QU2 ARE PROTECTED FROM EXPOSURE TO
CONTAM NATED GROUND WATER.  ALTERNATI VE 2 WAS SELECTED OVER ALTERNATI VE
3 BECAUSE | T REPRESENTS A PERVANENT REMEDY, |S LESS COSTLY THAN
ALTERNATI VE 3, AND IS PROTECTI VE CF HUVAN HEALTH FOR ALL CCCS.

ALTERNATI VE 3 REQUI RES THAT HOVE CARBON FI LTERS BE CHANGED ABQUT THREE
TIMES A YEAR AND WOULD NOT BE EFFECTI VE | N TREATI NG VI NYL CHLCRI DE.

VI NYL CHLORI DE HAS NOT BEEN DETECTED | N GROUND WATER EXTRACTED BY THE
SACWED MUNI CI PAL SUPPLY WELLS. |IF VINYL CHLCRIDE | S DETECTED AT THE
KLEI' N WATER TREATEMENT FACILITY, IT WLL BE TREATED THROUGH Al R

STRI PPI NG UNDER THE PROVI SI ONS OF THE EPA OFF- POST RVA QU1 RECORD OF
DECI SI ON.

#SD
STATUTCRY DETERM NATI ONS

EPA' S PRI MARY RESPONSI BI LI TY AT CERCLA SITES | S TO SELECT REMEDI AL
ACTI ONS THAT ARE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT. CERCLA
ALSO REQUI RES THAT THE SELECTED REMEDI AL ACTI ON FOR THE SI TE COWPLY W TH



APPLI CABLE OR RELEVANT AND APPRCPRI ATE ENVI RONVENTAL STANDARDS

ESTABLI SHED UNDER FEDERAL AND STATE ENVI RONMVENTAL LAWS, UNLESS A WAI VER
IS GRANTED. THE SELECTED REMEDY MJST ALSO BE COST- EFFECTI VE AND UTI LI ZE
PERVANENT TREATMENT TECHNOLOG ES OR RESCQURCE RECOVERY TECHNCLOGQ ES TO
THE MAXI MUM EXTENT PRACTI CABLE. THE STATUTE ALSO CONTAI NS A PREFERENCE
FOR REMEDI ES THAT | NCLUDE TREATMENT AS A PRI NCl PAL ELEMENT. THE
FOLLOW NG SECTI ONS DI SCUSS HOW THE SELECTED REMEDI ES FOR CSC QU2 AND CSC
QU3 MEET THESE STATUTCRY REQUI REMENTS.

PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

OPERABLE UNIT 2. I N ORDER TO MEET THE REMEDI AL OBJECTI VES QUTLI NED | N
THE PREVI QUS SECTI ON, THE RI SK ASSCCI ATED W TH EXPOSURE TO THE

CONTAM NATED GROUND WATER MUST FALL WTHI N THE ACCEPTABLE R SK FOR

CARCI NOGENS.  ATTAI NMENT COF MCLS AND PROPCSED MCLS WLL ASSURE SI TE Rl SK
FALLS WTH N TH' S RANGE. THE SELECTED REMEDY PROTECTS HUVAN HEALTH AND
THE ENVI RONVENT BY REDUCI NG LEVELS COF CONTAM NANTS | N THE GROUND WATER
THROUGH EXTRACTI ON AND TREATMENT.

EPA EXPECTS THAT THE AQUI FER WLL BE COWLETELY REMEDI ATED IN 20 TO 30
YEARS. THE PCE TREATMENT SYSTEM TOGETHER W TH ACTI VI TI ES CONDUCTED | N
QU1 AND QU3 AND OPERATI ON CF THE KLEIN WATER TREATMENT PLANT, WLL
REDUCE TO ACCEPTABLE LEVELS, THREATS COF EXPOSURE PCSED TO RESI DENTS AND
THE ENVI RONVENT FROM CONTAM NATED GROUND WATER IN Q2. THE SELECTED
ALTERNATI VE PROVI DES THE BEST PROTECTI ON TO HUVAN HEALTH W THCQUT

SI GNI FI CANT ADVERSE | MPACT TO THE ENVI RONMENT. REMEDI AL ACTI ON

OBJECTI VES AND GOALS WLL BE MET. | MPLEMENTATI ON OF THE SELECTED REMEDY
W LL NOT POSE UNACCEPTABLE SHORT- TERM Rl SKS OR CRCSS- MEDI A | MPACTS.

OPERABLE UNIT 3. DURI NG THE PER OD OF TI ME REQUI RED TO RESTORE THE QU2
ALLUVI AL AQUI FER TO ACCEPTABLE LEVELS, A POTENTI AL EXI STS FOR RESI DENTS
TO BE EXPOSED TO CONTAM NATED GRCOUND WATER. THE REMEDY SELECTED FCR
OPERABLE UNIT 3 ADDRESSES TH S EXPOSURE. ALTERNATI VE 2 PROVI DES
PROTECTI ON TO HUVMAN HEALTH BY ENSURI NG THAT RESI DENTS W THI N THE CSC

SI TE ARE PROVI DED W TH WATER CONTAI Nl NG ACCEPTABLE LEVELS OF

CONTAM NANTS, AS DEFINED I N TABLE 7. NO UNACCEPTABLE SHORT- TERM RI SKS
OR CRCSS- MEDI A | MPACTS WOULD BE CAUSED BY | MPLEMENTI NG TH S REMEDY.

ATTAI NVENT OF APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS

ALL ARARS WOULD BE MET BY THE SELECTED REMEDY. ARARS FOR CSC QU2 WERE
DI SCUSSED IN SECTION VI1 OF TH S RCD.

COST EFFECTI VENESS

EPA BELI EVES THE SELECTED REMEDI ES ARE COST- EFFECTI VE | N M Tl GATI NG THE
PRI NGl PAL Rl SK POSED BY CONTAM NATED GROUND WATER W TH N A REASONABLE
PERI CD OF TIME. SECTI ON 300.430(F)(11)(D) OF THE NCP REQUI RES EPA TO
EVALUATE COST- EFFECTI VENESS BY COMPARI NG ALL THE ALTERNATI VES WH CH MEET
THE THRESHOLD CRI TERI A, PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT,
AGAI NST THREE ADDI TI ONAL BALANCI NG CRI TERI A LONG TERM EFFECTI VENESS AND
PERVANENCE; REDUCTI ON OF TOXI G TY, MOBI LI TY OR VOLUME THROUGH TREATMENT;
AND SHORT- TERM EFFECTI VENESS. THE SELECTED REMEDI ES MEET THESE CRI TERI A
AND PRODUCE THE BEST OVERALL EFFECTI VENESS | N PROPORTI ON TO THEI R COST.
THE ESTI MATED COSTS FOR THE SELECTED REMEDI ES ARE $2, 420, 000 FOR CSC OU2
AND $121, 000 FOR CSC OU3.

UTI LI ZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT
TECHNOLOG ES OR RESOURCE RECOVERY TECHNOLOG ES TO THE NMAXI MUM EXTENT
PRACTI CABLE

EPA BELI EVES THE SELECTED REMEDI ES REPRESENT THE MAXI MUM EXTENT TO WH CH
PERVANENT SCLUTI ONS AND TREATMENT TECHNOLOG ES CAN BE UTILIZED IN A



COST- EFFECTI VE MANNER FOR CSC QU2 AND CSC QU3. COF THOSE ALTERNATI VES
THAT ARE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT AND COWVPLY W TH
ARARS, EPA HAS DETERM NED THAT THE SELECTED REMEDI ES PROVI DE THE BEST
BALANCE COF TRADE- OFFS | N TERVBS OF LONG TERM EFFECTI VENESS AND
PERVANENCE;, REDUCTION IN TOXICI TY, MBI LITY OR VOLUMVE ACH EVED THROUGH
TREATMENT, SHORT- TERM EFFECTI VENESS; | MPLEMENTABI LI TY; AND COST, AND
ALSO CONSI DERI NG THE STATUTORY PREFERENCE FOR TREATMENT AS A PRI NCI PAL
ELEMENT AND CONSI DERI NG STATE AND COMMUNI TY ACCEPTANCE.

OPERABLE UNIT 2. THE SELECTED ALTERNATI VE ( ALTERNATI VE 2C) PROVI DES A
PERVANENT, LONG TERM REMEDY FOR THE PCE PLUME. ALTHOUGH ALTERNATI VE 5
WOULD RESTORE THE ALLUVI AL AQUI FER TO ACCEPTABLE LEVELS SLI GHTLY QUI CKER
THAN THE ALTERNATI VE 2C, TH S ALTERNATI VE POTENTI ALLY 1S

ADM NI STRATI VELY | NFEASI BLE, AND MAY RESULT I N M GRATI ON CF THE

CONTAM NATI ON ON THE WESTERN TI ER OF THE RVA ONTO CSC QU2 AND THE
DEPLETI ON CF A MAJOR SOURCE OF WATER TO THE RESI DENTS OF COMMERCE CI TY.
TOXIC TY AND VOLUME OF CONTAM NANTS W LL BE REDUCED BY THE SELECTED
ALTERNATI VE AS A RESULT OF COPERATI NG THE PCE TREATMENT SYSTEM AND THE
KLEI N WATER TREATMENT PLANT. ALTERNATIVE 1 |S THE LEAST EFFECTI VE I N
PROVI DI NG TH S REDUCTI ON.  THE SELECTED ALTERNATI VE W LL NOT | MPACT THE
CONTAM NATI ON ON THE WESTERN Tl ER OF THE ARSENAL CR DEPLETE THE AQUI FER,
THUS PROVI DES THE GREATEST DEGREE OF SHORT- TERM EFFECTI VENESS. THE
SELECTED ALTERNATI VE WAS THE LEAST COSTLY OF ALTERNATI VES MEETI NG THE
THRESHOLD CRI TERI A

Al R STRI PPI NG WAS DETERM NED TO BE MOST THE MOST APPROPRI ATE TREATMENT
TECHNOLOGY BECAUSE I T IS THE MOST EFFECTI VE TREATMENT FOR CSC QU2 CCCS,
THE LEAST COSTLY AND EASI EST TO | MPLEMENT.

OPERABLE UNIT 3. THE SELECTED ALTERNATI VE ( ALTERNATI VE 2) PROVI DES A
PERVANENT REMEDY AT M NI VAL COSTS.  NO ADDI TI ONAL ACTIVITIES WLL BE
REQUI RED SUBSEQUENT TO CONNECTI ON OF RESI DENCES TO THE KLEI N WATER
TREATMENT FACI LITY. THE SELECTI VE REMEDY WAS THE LEAST COSTLY
ALTERNATI VE.

THE STATE OF COLORADO CONCURS W TH SELECTI ON OF ALTERATI VE 2C (OJ2) AND
ALTERNATI VE 2 (OJ3). APPENDI X C CONTAINS THE STATE S LETTER OF
CONCURRENCE W TH THESE RCDS.

PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

THE SELECTED REMEDI ES SATI SFY THE STATUTORY PREFERENCE FOR TREATMENT AS
A PRINCI PAL ELEMENT. NO PRI NCI PAL THREAT EXI STS FOR EI THER CSC QU2 OR
CSC Q3.

#DSC
DOCUMENTATI ON OF SI GNI FI CANT CHANGCES

THE PROPOSED PLANS FOR CSC QU2 AND CSC QU3 WERE RELEASED FCR PUBLI C

COMWENT ON FEBRUARY 28, 1991. THE CSC OU2 PROPOSED PLAN | DENTI FI ED

ALTERNATI VE 2C, PCE PLUME TREATMENT/ HYDRAULI C CONTAI NVENT OF PCE PLUVE

AR STRI PPI NG TREATMENT OF EXTRACTED WATER, AS THE PREFERRED

ALTERNATI VE. THE CSC QU3 PROPOSED PLAN | DENTI FI ED ALTERNATI VE 2,

CONNECTI ON OF RESI DENCES TO SACWSD WATER SYSTEM AS THE PREFERRED

ALTERNATI VE. EPA REVI EWVED ALL WRI TTEN AND VERBAL COWMMENTS SUBM TTED

DURI NG THE PUBLI C COMVENT PERI CD. NO SI GNI FI CANT CHANGES HAVE BEEN MADE

TO THE CSC QU2 OR QU3 PREFERRED ALTERNATI VES, ALTERNATI VE 2C, AND ALTERNATI VE 2.



#TA
TABLE 1

REFERENCE DOSES AND CONCERN POTENCY FACTORS
FCR CHEM CALS OF CONCERN
CSC QU2

REFERENCE DCSE, RFD

(MF KG DAY)
ORAL | NHALATI ON
PCE 0. 01(A)
TCE ND( B)
TCA 0. 09(A) 0.3(A)
DCA 0. 1(A) 0. 1(A)
DCE 0. 009( A)
1, 2- DCE 0.02(A)
VC ND( B)
BENZENE ND( B)

CANCER POTENCY FACTCR

(MF KG DAY) - 1

ORAL | NHALATI ON
PCE 0.051(A) 0. 0033( Q)
TCE 0.011(A) 0.017(0
TCA ND( D) ND( D)
DCA 0. 091(E) 0.091(A)
DCE 0. 60( A) 1. 2(AA)
1, 2- DCE ND( D) ND( D)
VC 2.30(A) 0.295(A)
BENZENE 0. 029(A) 0. 029(A)

(A RIS - EPA' S | NTEGRATED Rl SK | NFORVATI ON SYSTEM NMARCH 1990.

(B) NONE DETERM NED - NO RFD CURRENTLY AVAI LABLE FROM EPA.

(O CANCER SLOPE FACTORS HAVE BEEN W THDRAWN FROM | RIS PENDI NG EPA REVI EW
(D) NONE DETERM NED - NO CANCER POTENCY FACTCR AVAI LABLE FROM EPA.

(E) ORAL SLOPE FACTOR USED FOR | NHALATI ON RI SK ESTI MATES.



CHEM CAL

1, 1- DCE
TCA
PCE
TCE

1, 2-DCE
(C'S AND TRANS)

BENZENE
VI NYL CHLORI DE

CHEM CAL

1, 1- DCE
TCA
PCE
TCE

1, 2- DCE
('S AND TRANS)

BENZENE

VI NYL CHLORI DE

TABLE 8
REMEDI ATI ON LEVELS FOR CSC QU2

REMEDI ATI ON
LEVEL
(M CROGRAM L)

70

ANALYTI CAL
DETECTION LIM T
(M CROGRAM L)

5

ANALYTI CAL
METHCD

COMMENTS

(10-6) R SK LEVEL

MCL (CFR 141)

MCL (40 CFR)

ML (56 FR, NO 20, 1/30/91)
MCL (40 CFR 141

COLORADO BASI C STANDARD

FOR GROUND WATER, EFFECTI VE
09/ 30/ 89

MCL (40 CFR 141)

MCL (40 CFR 141)



